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SENATE  RESOLUTION  NO.  215. 


submitted  by  mr.  ilellogg. 

In  the  Senate  of  the  United  States, 

January  18,  1922, 

Resolved,  That  the  message  from  the  President  of  the  United 
States,  transmitting  a  letter  from  the  Secretary  of  State,  submitting 
the  report  of  the  International  Joint  Commission  on  its  investiga- 
tion concerning  the  improvement  of  the  St.  Lawrence  Kiver  between 
Montreal  and  Lake  Erie  for  navigation  and  power,  laid  before  the 
Senate  and  referred  to  the  Committee  on  Foreign  Relations  on 
January  16,  1922,  be  printed  with  all  accompanying  papers  and 
illustrations  as  a  Senate  document. 

Attest : 

George  A.  Sanderson, 

Secretary. 
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LETTER  OF  TRANSMITTAL. 


To  the  Senate  and  House  of  Representatives : 

By  section  9  of  an  act  entitled  "An  act  making  appropriations 
for  the  construction,  repair,  and  preservation  of  certain  ])ublic  works 
on  rivers  and  harbors,  and  for  other  purposes,"  approved  March  2, 
1919,  the  Congress  expressed  a  desire  that  the  International  Joint 
Commission  investigate  what  further  improvement  of  the  St.  Law- 
rence River  between  Montreal  and  Lake  Ontario  is  necessary  to  make 
the  river  navigable  for  ocean-going  vessels,  together  with  the  esti- 
mated cost  thereof. 

Lender  date  of  January  21,  1920,  the  Governments  of  the  United 
States  and  Canada,  b}^  agreement,  referred  the  matter  to  the  Inter- 
national Joint  Commission,  pursuant  to  the  provisions  of  Article  IX 
of  the  treatv  rehitin^  to  the  boundary  waters  between  the  L^nited 
States  and  Canada,  signed  by  the  United  States  and  Great  Britain 
on  January  11,  1909. 

I  transmit  herewith,  for  the  information  of  the  Congress  and  for 
such  action  as  it  may  deem  appropriate,  a  report,  bearing  date  of 
December  19,  1921,  submitted  to  the  Department  of  State  by  a  letter 
of  the  joint  secretaries  of  the  commission,  dated  January  6,  1922, 
presenting  the  findings,  conclusions,  and  recommendations  of  the 
commission  regarding  the  matter. 

Warren  G.  Hardixg. 

The  White  House, 

January  16, 1922. 
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LETTERS   OF   SUBMITTAL. 


The  President: 

I  have  the  honor  to  submit  herewith  for  your  consideration  and 
for  transmission  to  the  Senate  and  House  of  Representatives,  if  that 
procedure  have  your  approval,  copies  in  duplicate  of  the  report  of 
the  International  Joint  Commission  on  its  investigation  concerning 
the  improvement  of  the  St.  Lawrence  River  between  Montreal  and 
Lake  Ontario  for  navigation  and  power. 

By  section  9  of  an  act  entitled  "An  act  making  appropriations  for 
the  construction,  repair,  and  preservation  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,"  approved  March  2, 
1919,  the  Congress  expressed  a  desire  that  the  International  Joint 
Commission  investigate  what  further  improvement  of  the  St.  Law- 
rence River  between  Montreal  and  Lake  Ontario  is  necessary  to 
make  the  river  navigable  for  ocean-going  vessels,  together  with  the 
estimated  cost  thereof. 

The  report  which  I  herewith  submit,  bearing  date  of  December 
19,  1921,  submitted  to  the  Department  of  State  by  a  letter  of  the 
joint  secretaries  of  the  commission,  dated  January  6,  1922,  presents 
the  findings,  conclusions,  and  recommendations  of  the  commission 
on  a  reference  of  the  matter  to  it  under  date  of  January  21,  1920,  by 
agreement  of  the  Governments  of  the  United  States  and  Canada 
under  the  provisions  of  Article  IX  of  the  treaty  relating  to  the 
boundary  waters  between  the  United  States  and  Canada,  signed  by 
the  United  States  and  Great  Britain  on  January  11,  1909. 

Respectfully  submitted. 

Charles  E.  Hughes. 

Department  of  State, 

Washington,  January  11^,  1922. 


International  Joint  Commission, 
W ashing ton^  D.  C.^  January  6^  19'22. 
Sir:  We  have  the  honor  to  transmit  herewith  the  report  of  the 
International  Joint  Commission  in  the  matter  of  the  St.  Lawrence 
River  navigation  and.  power  investigation,  referred  to  the  commis- 
sion on  January  21,  1920,  under  the  provisions  of  Article  IX  of  the 
treaty  of  January  11,  1909,  between  the  United  States  and  Great 
Britain. 


We  have  the  honor  to  be,  sir, 
Your  obedient  servants, 


The  Secretary  or  State, 

Washington^  D,  O, 
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Wm,  H.  Smith, 
Lawrence  J.   Burpee, 

Joint  Secretaries. 


REPORT  ON  THE  ST.  UWRENCE  NAVIGATION  AND  POWER 

INVESTIGATION,  1921. 


PART  I. 
INTRODUCTION. 


On  the  21st  of  January.  1920,  the  Governments  of  the  United 
States  and  Canada  referred  to  this  commission  for  investigation 
and  report,  under  the  terms  of  article  9  of  the  treaty  of  January  11, 
1909.  certain  questions  relating  to  the  improvement  of  the  St.  Law- 
rence River  between  Lake  Ontario  and  ^lontreal  for  navigation  and 
power.  These  questions  are  set  forth  in  the  official  reference,  the 
terms  of  which  are  as  follows : 

TEXT  OF  REFERENCE. 

I  have  the  honor  to  inform  you  that  the  Governments  of  the  United  States 
of  America  and  of  the  Dominion  of  Canada,  under  the  provisions  of  article  9 
of  the  treaty  of  the  11th  of  January,  1909.  between  the  Governments  of  the 
United  States  and  Great  Britain,  herewith  refer  certain  questions,  as  set  forth 
below,  involving  the  beneficial  use  of  the  waters  of  the  St.  Lawrence  River 
between  Montreal  and  Lake  Ontario,  in  the  interests  of  both  countries,  and, 
in  general,  the  rights,  obligations,  or  interests  of  either  in  relation  to  the 
other,  or  to  the  inhabitants  of  the  other  along  their  common  frontier. 

It  is  desired  that  the  said  questions  be  made  the  basis  of  an  investigation 
to  be  carried  out  by  the  International  Joint  Commission,  to  the  end  that  the 
said  commission  may  submit  a  report  to  the  two  countries  covering  the  subject 
matter  of  this  reference,  together  with  such  conclusions  and  recommendations 
as  may  be  considered  pertinent  in  the  premises. 

Question  I.  What  further  improvement  in  the  St.  Lawrence  River,  between 
Montreal  and  Lake  Ontario,  is  necessary  to  make  the  same  navigable  for  deep- 
draft  vessels  of  either  the  lake  or  ocean-going  tj-pe ;  what  draft  of  water  i- 
recommended:  and  what  is  the  estimated  cost? 

In  answering  this  question  the  commission  is  requested  to  consider : 

(o)  Navigation  interests  alone,  whether  by  the  construction  of  locks  and 
dams  in  the  river ;  by  side  canals  with  the  necessary  locks ;  or  by  a  combina- 
tion of  the  two. 

(&)  The  combination  of  navigation  and  power  interests  to  obtain  the  greatest 
beneficial  use  of  the  waters  of  the  river. 

Question  11.  Which  of  the  schemes  submitted  by  the  Government  or  other 
engineers  is  preferred,  and  why? 

Question  III.  Under  what  general  method  of  procedure  and  in  what  general 
order  shall  the  various  physical  and  administrative  features  of  the  improve- 
ment be  carried  out? 

Question  IV.  Upon  what  basis  shall  the  capital  cost  of  the  completed  im- 
provement be  apportioned  to  each  country? 

Question  V.  Upon  what  basis  shall  the  costs  of  operation  and  maintenance 
be  apportioned  to  each  country? 
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Question  VI.  Wliat  inetliod  of  control  is  recommonded  for  tlie  operation  o 
tbo  iinpi'ovtHl  waterwjiy  to  secure  its  most  l)eiieficial  useV 

Question  VII.  Will  r<'<,Milatinj?  Lake  Ontario  increase  tlie  low-water  flow  li 
the  St.  Lawrence  Ship  Cliannel  l)eh)w  Montreal?  And  if  so,  to  what  exten 
and  at  what  ad<iilional  cost? 

Question  VIII.  'Vo  what  extent  will  the  improvement  develop  the  resources 
conuneree,  and  indu.stry  of  each  country? 

Question  IX.  What  trallic,  both  incominj?  and  out^^oin^,  in  kind  and  quantity 
is  likely  to  be  carried  upon  the  proi)osed  route  both  at  its  inception  and  In  th( 
future,  considerati(m  to  be  given  not  only  to  present  conditions,  but  to  prob 
able  chanj;cs  therein  resulting  from  the  development  of  industrial  activities  du« 
to  availability  of  large  quantities  of  hydrauli(;  power? 

Pending  the  receipt  of  plans,  estimates,  and  other  engineering  data  necessary 
for  the  linal  consideration  of  this  reference,  the  commission  is  requested  to  hob 
such  public  hearings  as  may  be  considered  necessary  or  advisable  in  order  t< 
obtain  all  information  bearing,  directly  or  indirectly,  on  the  physical,  com 
mercial,  and  economic  feasibility  of  the  project  as  a  whole. 

To  facilitate  the  preparation  of  the  desired  report  each  Government  will,  fron 
its  official  engineering  personnel,  appoint  an  engineer  with  full  authority  t( 
confer  with  a  similar  ollicer  of  the  other  Government  for  the  purposes,  first,  o 
acquiring,  each  in  his  own  country,  such  data  as  may  be  found  necessary  to  sup 
plement  the  existing  engineering  data  and  surveys  and,  second,  of  preparing 
complete  outline  ])lans  for  and  estimates  vf  the  cost  of  the  proposed  improve 
ment,  including  the  value  of  all  property,  easements,  damages,  and  rights  con 
nected  therewith.  These  plans  and  estimates  are  to  be  submitted  to  the  com 
mission  as  soon  as  practicable  but  not  later  than  one  year  from  the  date  o 
appointment  and  the  commission  is  requested  to  forward  to  the  two  Govern 
ments  its  final  report  with  recommendations  not  later  than  three  months  there 
after.    A  copy  of  the  instructions  furnished  these  engineers  is  attached  hereto. 

INSTRUCTIONS  TO  ENGINEERS. 

Attached  to  the  reference,  for  the  information  of  the  commission 
is  the  following  letter  of  instruction  to  the  board  of  engineers  createc 
by  the  two  Governments  to  report  to  the  commission  on  the  engineer 
ing  features  of  the  proposed  improvement : 

You  are  hereby  designated  to  take  charge  of  the  survey  of  the  St.  Lawrence 
River,  Montreal  to  Lake  Ontario,  for  the  purpose  of  preparing  plans  :ind  esti 
mates  for  its  further  improvement  to  make  the  same  navigable  for  deep-drafi 
vessels  of  either  the  lake  or  ocean-going  type,  and  to  obtain  the  greatest  bene 
ficial  use  from  these  waters. 

The  surveys,  plans,  and  estimates  are  to  be  submitted  to  the  Internationa 
Joint  Commission  within  12  months  and  are  to  assist  the  conuiiission  in  answer 
ing  the  questions  of  a  reference  to  the  matter  under  the  provisions  of  article 
9  of  the  treaty  of  the  11th  of  January,  1909,  between  the  United  States  anc 
Great  Britain.  (A  copy  of  the  letter  .of  reference  is  inclosed  for  your  informa 
tion. ) 

It  is  desired  to  expedite  the  completion  of  the  duty  confided  to  you  by  utilizing 
all  available  surveys  and  other  reliable  information,  whether  derived  from  public 
or  from  private  sources.  That  a  proper  basis  of  procedure  may  be  agreed  upor 
in  the  first  instance,  and  the  field  work  and  the  preparation  of  plans  and  esti 
mates  promptly  and  efficiently  carried  on  thereafter,  you  are  requested  tc 
confer  fully  and  freely  w^ith  (name  of  individual  to  be  inserted)';  who  has  beer 
designated  to  take  charge  of  corresponding  duties  on  behalf  of  the  (name  o1 
country  to  be  inserted),  to  arrange  for  the  division  of  the  field  work  and  foi 
cooperation  in  the  preparation  of  the  desired  plans  and  estimates.  While  it  h 
clear  that  the  field  w^ork  necessary  to  complete  existing  information  may  prop 
erly  and  advantageously  be  divided,  cooperation  and  unity  in  the  preparation  oi 
plans  and  estimates  seem  preferable. 


1  On  Jan.  30.  1920,  the  Government  of  the  United  States  appointed  Lieut.  Col.  W.  P 
Wooten,  of  the  Corps  of  Engineers,  U.  S.  Army,  and  on  Apr.  14,  1920,  the  Government  o; 
Canada  appointed  W.  A.  Bowden,  Chief  Engineer  of  the  Department  of  Railways  anc 
Canals,  Canada.    These  officers  will  be  referred  to  hereafter  as  the  engineering  boaid. 
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It  will  be  noted  that  the  reference  to  the  Joint  commission  contemplates  four 

ditTcront  ^cncM-al  schcnios  or  methods  of  Improvement,  as  follows: 
(f/)    Ky  means  of  locks  and  navi;j:ation  (hims  in  tlie  river. 
(/))    Hy   means  of  locks  and  side  canals. 

(c)  Ky  a  combination  of  the  two  preceding;  motliods. 

(d)  By  means  of  locks  and  power  dams. 

The  plans  and  estimates  shonhl  delinitely  cover  these  four  general  schemes  or 
methods  of  improvement,  hut  otlier  variations  of  (liem  may  l)e  c<jnsidered,  and, 
if  deemed  desirable,  also  presented  to  the  commission. 

The  channels  to  be  considered  are  to  be  of  25  and  80  feet  depth  at  low  water, 
and  the  pli^ns  and  estimates  should  be  prei)ared  correspond ingly.  A  choice 
between  them  will,  under  the  terms  of  the  reference,  be  made  by  the  com- 
mission. 

As  detailed  plans  can  not  be  prepared  within  the  time  limit  of  one  year  fixed 
for  this  work,  it  is  desired  that  merely  outline  plans  and  lump-sum  estimates, 
based  uiH)n  experience  from  similar  work — such  as  the  enlargement  of  the 
Welland  Canal  and  power  development  at  Niagara  Falls — .should  be  submitted. 

The  general  schemes  should  be  furnished  to  the  commission,  showing,  first, 
the  best  for  navigation  alone,  and,  second,  for  the  most  eflicient  utilization  of 
the  waters  of  the  St.  Lawrence  for  navigation  and  power,  together  with  the 
approximate   costs    thereof. 

As  the  handling  and  disposal  of  ice  is  a  fundamental  difficulty  on  the  St. 
Lawrence  Kiver,  the  arrangements  regarded  as  being  necessary  for  tliis  purpose 
should  be  discussed  as  well  as  those  recommended  for  ice  disposal  during  the 
construction   period   and    thereafter. 

Regulation  of  the  levels  of  Lake  Ontario  so  as  to  equalize  the  discharge  of 
the  St.  Lawrence  may  be  desirable  in  the  interest  of  navigataion,  of  ice  disposal, 
and  of  power  development.  If  the  plans  include  any  provisions  for  such  regu- 
lation an  explanation  should  be  furnished  to  make  clear  just  what  is  proposed. 

Finally,  you  are  requested  to  keep  the  International  Joint  Commii?sion  fully 
advised  of  your  progress  and  to  maintain  close  and  sympathetic  touch  with  it 
so  as  to  insure  complete  coordination. 

INTERPRETATION    OF    REFERENCE. 

Keduced  to  its  simplest  terms,  the  reference  requires  the  commis- 
sion to  recommend  to  the  two  Governments  a  plan  that  will  secure 
from  the  waters  of  the  upper  St.  Lawrence  their  maximum  efficiency 
in  navigation  and  power.  At  the  outset  it  is  clear  that  this  is  a 
problem  of  exceptional  magnitude  and  intricacy  and  one  involving 
national  and  international  interests  of  very  great  importance.  If  the 
proposed  improvement  is  carried  out  it  must  necessarily  involve  very 
considerable  expenditures  by  the  Governments  of  the  United  States 
and  Canada,  and  at  a  time  when  the  people  of  these  two  countries 
have  to  bear  their  share  of  the  gigantic  financial  burden  imposed  by 
the  greatest  war  in  history.  The  commission  is  therefore  conscious 
of  a  very  heavy  responsibility.  Its  conclusions  and  recommenda- 
tions must  be  based  upon  a  thorough  knowledge  of  all  the  factors 
entering  into  the  problem,  economic  as  well  as  engineering.  With 
that  knowledge  before  it,  it  must  first  determine  whether  or  not  the 
project  as  a  whole  is  practicable ;  and  if  so.  in  what  way  it  can  be  car- 
ried out  so  as  to  secure  the  maximum  benefits  to  the*^  people  of  the 
two  countries. 

As  to  the  engineering  side  of  the  question,  the  commission  was  not 
concerned  with  that  until  such  time  as  tlie  engineering  board  should 
submit  its  report.  It  was  therefore  free  to  devote  all  its  energy  to 
accumulating  data  bearing  upon  the  economics  of  the  problem/and 
too  much  emphasis  can  not  be  put  upon  the  fact  that  the  economic 
aspects  of  the  St.  Lawrence  improvement  present  a  problem  that  is 


12  ST.    LAWRENCE   WATERWAY. 

not  only  large  and  important  but  many-sided.  Even  a  preliminary 
survey  of  tlie  question  made  it  clear  that  no  intelligent  consideration 
could  be  given  to  the  development  of  the  maximum  efficiency  of  the 
ui)per  St.  Lawrence  without  at  the  same  time  taking  into  account  the 
whole  system  of  the  Great  Lakes  and  their  outlet  to  the  sea.  In  fact, 
the  inquiry  led  even  further  afield,  for  it  demanded  consideration  or 
the  interests  of  the  entire  territory  economically  tributary  to  the  Great 
Lakes.  And  from  the  ])oint  of  view  of  water  power  it  required  a 
study  of  conditions  throughout  the  region  which,  under  present-day 
conditions  of  electrical  transmission,  might  profitably  be  served  with 
power  developed  on  the  upper  St.  Lawrence.  The  proJDlem  in  its  larger 
aspects,  therefore,  becomes  one  involving  enormous  interests  and  in- 
timately affecting  the  welfare  of  a  very  large  population  on  both  sides 
of  the  international  boundary  between  the  Atlantic  seaboard  and  the 
Rocky  Mountains. 

SCOPE  OF  INVESTIGATION. 

As  the  first  step  toward  marshaling  the  evidence,  the  commiss-ion 
had  prepared  a  series  of  briefs  covering  the  material  already  available 
in  printed  or  other  documentary  form  bearing  upon  the  subject  matter 
of  the  investigation.  With  these  before  it,  a  preliminary  hearing  was 
held  at  Buffalo  on  March  1, 1920,  at  which  the  views  were  obtained  of 
representatives  of  various  commercial  and  other  organizations  as  to 
the  general  scope  of  the  investigation  and  the  main  aspects  of  the 
problem.  Thereafter  the  commission  held  public  hearings  at  various 
points  on  both  sides  of  the  international  boundary,  from  Boston,  New 
York,  and  Montreal  in  the  East  to  Boise  and  Calgary  in  the  West,  at 
which  everyone  interested  in  the  investigation,  whether  his  views  were 
favorable  or  unfavorable,  was  given  the  fullest  possible  opportunity 
of  submitting  facts  or  opinions  bearing  upon  the  subject  matter  of  the 
reference.  These  hearings  resulted  in  the  accumulation  of  an  immense 
body  of  testimony,  which  has  since  been  carefully  digested  so  as  to 
bring  together  all  the  essential  elements.  The  commission  has  also 
availed  itself  of  the  services  of  statistical  experts,  both  in  Washington 
and  Ottawa,  who  have  analyzed  and  checked  the  statistical  data  sub- 
mitted at  the  various  hearings,  procured  additional  material,  and  put 
the  whole  into  the  form  of  comprehensive  statistical  studies  of  the 
situation. 

On  July  2,  1921,  the  engineering  board  filed  with  the  commission 
the  text  of  its  report  on  the  engineering  features  of  the  investigation, 
together  with  a  number  of  the  drawings  accompanying  the  same. 
At  subsequent  dates  Appendices  A,  B  and  C,  containing,  respectively, 
the  detailed  estimates  and  two  separate  reports  on  the  regulation 
of  Lake  Ontario,  Avere  filed,  as  well  as  the  balance  of  the  drawings. 
The  complete  report  was  in  the  hands  of  the  commission  on  August 
24;  copies  of  the  report  and  appendices  were  made  for  the  use  of 
the  commission,  but  as  the  set  of  drawings  numbered  64  and  each 
had  to  be  hand-colored,  some  further  time  elapsed  before  reduced 
sets  could  be  made  available.  On  August  15-18  the  commission, 
with  the  members  of  the  engineering  board,  made  a  careful  inspec- 
tion of  the  St.  Lawrence  from  Lake  Ontario  down  to  Montreal,  with 
particular  reference  to  the  points  at  wliich  works  were  recommended 
in  the  engineers'  report. 
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Up  to  this  time  the  report  and  plans  had  boon  studied,  and  that 
tentatively,  only  by  the  members  of  the  commission,  but  it  was  de- 
cided that  opportunity  should  be  piven  to  all  interested  engineers  to 
examine  them,  coj)ies  beiuir  available  in  the  oflices  of  the  commission 
at  Ottawa  and  Washington  and  in  the  offices  of  the  United  States 
Corps  of  Kuirineers  at  Detroit.  Thirty  days  from  Au<rust  20  were 
allowed  for  ithe  purpose  of  studying  th^  report  and  plans  and  10 
days  additional  within  wdiich  to  file  with  the  commission  any  com- 
ments or  criticisms  or  alternative  schemes.  The  material  so  filed 
was  considered  by  the  commission,  in  consultation  with  the  engineer- 
ing board,  at  the  annual  meeting  in  Ottawa  on  October  5,  when  it 
was  also  ascertained  that  the  Hydro-Electric  Power  Commission  of 
Ontario,  which  had  been  investigating  for  some  years  past  the  power 

i)ossibilities  of  the  upper  St.  Lawrence,  and  the  New  York  &  Ontario 
^ower  Co.,  which  had  given  a  good  deal  of  thought  to  the  same 
question,  desired  to  submit  alternative  plans  to  the  commission  and, 
as  they  were  not  3^et  ready,  asked  for  an  extension  of  time.  The 
commission  granted  extensions  of  time  to  the  first  week  of  November, 
and  it  also  decided  to  hold  a  final  hearing  at  Ottawa  on  November 
14,  at  which  all  engineers  interested  in  the  technical  features  of  the 
St.  Lawrence  investigation  would  have  an  opj^ortunity  of  discussing 
the  report  of  the  engineering  board,  together  with  the  various  alterna- 
tive schemes  filed  with  the  commission. 

It  will  be  remembered  that  by  the  terms  of  the  reference  the 
engineering  board  was  given  12  months  within  which  to  file  its 
report  with  the  commission,  and  the  commission  was  requested  to 
file  its  report  with  the  two  Governments  3  months  thereafter.  The 
12-month  period  ran  from  the  date  of  appointment  of  the  engineers, 
and  as  these  appointments  were  of  different  date,  the  last  being 
April  15,  1920,  the  period  within  which  surveys,  plans,  and  esti- 
mates were  to  be  filed  with  the  commission  expired  on  April  15, 
1921.  But,  as  already  mentioned,  the  report  of  the  engineering  board 
was  not  completely  filed  with  the  commission  until  August  24.  The 
commission  wishes  it  to  be  distinctly  understood  that  it  has  no 
thought  of  criticizino:  the  eno^ineerinor  board  for  the  delay  in  filin": 
this  report.  On  the  contrary,  m  the  opinion  of  the  commission  the 
period  of  12  months  was  entirely  inadequate  to  the  requirements  of 
an  engineering  problem  of  such  exceptional  character  and  magni- 
tude, and  the  report  and  plans  of  the  board  as  finally  submitted  were 
much  more  complete  than  the  commission  had  anticipated.  Never- 
theless the  fact  remains  that  by  the  time  the  engineering  report 
had  been  filed  and  studied  by  the  commission,  opportunity  afforded 
all  interested  parties  to  examine  it  and  file  criticisms  or  submit 
alternative  schemes,  all  of  which  were  discussed  at  the  hearing  on 
November  14,  the  date  fixed  for  the  submission  of  the  commission's 
report  to  the  two  Governments,  even  under  the  most  liberal  inter- 
pretation, had  expired.  The  commission  has,  however,  used  all 
possible  diligence  in  the  preparation  af  its  report  in  order  to  file  it 
with  the  two  Governments  at  the  earliest  practicable  moment. 

In  the  following  pages  the  commission  has  endeavored  to  bring 
together  all  the  material  essential  to  a  clear  understanding  of  the 
problem.  In  Part  II  is  presented  what  may  be  called  the  back- 
ground of  the  picture — that  is  to  say,  the  physical  characteristics 
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of  tlic  St.  Liiwiviu'o  Hsisin,  the  artificial  improvements  carried  out 
by  both  (Joveriiincnts  in  the  past  in  these  waters,  and  a  short  ac- 
count of  the  development  of  commerce  on  the  Great  Lakes.  In 
Parts  ITT  and  IV  the  commission  ])resents  an  analysis  of  the  testi- 
mony submitted  at  the  various  hearin<^s  as  to  the  economic  practi- 
(;ability  of  the  improvement,  with  various  other  economic  data 
brou<^ht  together  by  the  commission  or  on  its  behalf.  Part  V  is 
devoted  to  a  similar  treatment  of  the  water-power  problem.  Part 
VI  embodies  the  commission's  conclusions  and  recommendations  as 
to  the  engineerin<j:  and  economic  practicability  of  the  proposed  im- 
provement, with  the  best  means  of  carrying  it  out.  In  the  appendix 
the  commission  submits  such  relevant  material  as  it  believes  should 
be  before  the  two  Governments  when  they  consider  this  report. 


PART    II. 
THE  ST.  LAWRENCE  BASIN. 


The  object  of  the  present  investigation  being  to  secure  the  com- 
pletion of  the  last  link  in  the  chain  of  deep-water  navigation  extend- 
ing from  the  head  of  the  Great  Lakes  to  the  Gulf  of  St.  Lawrence,  it 
will  be  convenient  at  the  outset  to  give  some  account  of  tlie  physical 
characteristics  of  this  great  system  of  waterways,  together  with  the 
progressive  efforts  that  have  been  made  by  the  governments  of  these 
two  countries  to  improve  navigation,  and  a  very  brief  history  of  the 
development  of  commerce. 

PHYSICAL  CHARACTERISTICS. 

The  St.  Lawrence  River  proper  rises  in  Lake  Ontario  and  dis- 
charges its  waters  into  the  Gulf  of  St.  Lawrence,  but  its  ultimate 
source  is  at  the  head  of  the  St.  Louis  River,  at  the  extreme  end  of 
Lake  Superior,  1,870  miles  from  the  gulf.  The  basin  of  the  St.  Law- 
rence is  a  great  transverse  valley,  309,500  square  miles  in  area,  ex- 
tending from  the  Gulf  of  St.  Lawrence  into  the  heart  of  the  conti- 
nent. Much  the  larger  part  of  the  basin  lies  north  of  the  boundary, 
as  all  its  great  tributaries  flow  in  on  that  side.  It  is  separated  by 
a  low  divide  from  the  Hudson  Bay  Basin,  and  from  the  Mississippi 
Basin  by  an  even  lower  divide. 

The  St.  Lawrence  is  remarkable  for  the  number  of  expansions  in 
its  course.  Starting  with  Lake  Superior,  Avhich  empties  through 
St.  Marys  River,  the  next  great  expansion  is  Lake  Huron  and  Lake 
Michigan,  which  both  discharge  through  St.  Clair  River  into  Lake 
St.  Clair,  tlience  by  Detroit  River  into  Lake  Erie  and  by  the  Niagara 
into  Lake  Ontario.  The  St.  Lawrence  proper  has  in  its  course  three 
minor  expansions — Lake  St.  Francis,  Lake  St.  Louis,  and  Lake  St. 
Peter — the  first  and  second  above  and  the  third  below  Montreal.  The 
total  fall  between  Lake  Superior  and  the  gulf  is  603  feet.  The  waiter- 
way,  taken  as  a  whole,  is  generally  deep,  the  shoaiest  places  being  in 
St.  Marys  River,  Lake  St.  Clair,  Lake  St.  Louis,  and  Lake  St.  Peter. 

Taking  the  lakes  in  the  order  mentioned  above.  Lake  Superior  is 
not  only  the  uppermost  but  the  largest,  although  few  rivers  of  any 
size  contribute  to  its  volume.  It  is  383  i;niles  long,  with  an  average 
width  of  80  miles,  and  its  area  is  31,800  square  miles.  Lake  Huron 
has  an  area  of  23,200  square  miles,  and  is  223  miles  long,  with  an 
average  breadth  of  100  miles.  I^ake  Michigan  is  321  miles  long,  with 
an  average  width  of  58  miles,  and  covers  an  area  of  22.450  square 
miles.  Lake  St.  Clair  is  26  miles  long,  with  an  average  width  of 
20  miles  and  an  area  of  445  square  miles.    Lake  Erie  is  236  miles 
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lone:,  with  an  avorafi^e  width  of  38  miU^s  and  an  area  of  9,940  square 
miU^s.  Lake  Ontario  is  190  rni^es  lon^^,  with  an  average  width  of  40 
miles,  and  covers  an  area  of  7,2G0  square  miles.  The  mean  and 
maximum  depths  in  the  various  lakes  are  as  follows:  Superior,  475 
and  1,012;  Huron,  250  and  750;  Michigan,  325  and  870;  Erie,  70  and 
210;  and  Ontario,  300  and  738. 

The  St.  Lawrence  proper  is  a  noble  stream  flowing  from  1  to  3 
miles  in  width  from  Lake  Ontario  to  the  city  of  Quebec,  and  with  a 
much  trreater  width  from  Quebec  to  the  Gulf.  The  river  is  navigable 
for  all  classes  of  vessels  down  to  Prescott,  where  the  Galops  Rapids 
begin.  Below  these  are  the  Rapide  Plat  and  the  Long  Sault,  the  latter 
immediately  above  Cornwall.  Lake  St.  Francis  follo^vs,  and  between 
that  lake  and  Lake  St.  Louis  are  three  series  of  rapids,  the  Coteau, 
Cedars,  and  Cascades.  The  last  rapids  are  the  Lachine  and  a  minor 
fall  at  Montreal  known  as  St.  Mary  current.  No  rapids  break  the 
course  of  the  river  below  Montreal.  The  tide  is  first  felt  at  Three 
Rivers.  Opposite  Quebec  the  river  forms  a  deep  basin,  one  of  the 
great  natural  harbors  of  the  world. 

For  the  purposes  of  this  report  it  will  not  be  necessary  to  mention 
more  than  a  few  of  the  more  important  tributaries  that  flow  into  the 
Great  Lakes  and  the  St.  Lawrence  proper.  Nothing  but  small 
streams  discharge  into  Lake  Superior  from  the  south.  On  the  north 
side  of  the  lake  the  Nipigon,  Kaministitwia,  Pic,  and  Michipicoten 
are  streams  of  importance.  The  Menominee  and  Fox  Rivers  of  Green 
Bay  and  the  St.  Joseph  and  Grand  Rivers  on  the  east  side  are  the 
principal  feeders  of  Lake  Michigan.  Lake  Huron,  despite  its  great 
area,  has  very  few  affluents  of  any  size,  the  principal  being  French 
River,  discharging  Lake  Nipissing  into  Georgian  Bay.  and  the  Severn, 
which  drains  Lake  Simcoe.  The  Thames,  one  of  the  largest  rivers  of 
the  peninsula  of  Ontario,  drains  into  Lake  St.  Clair.  The  principal 
southern  tributaries  of  Lake  Erie  are  the  Maumee  and  the  Sandusky, 
and  on  the  north  shore  the  Grand  River.  Lake  Ontario  Kas  the  Gene- 
see and  Oswego  Rivers  as  its  largest  feeders  from  the  south,  and  the 
Trent  from  the  north. 

The  basin  of  the  St.  Lawrence  broadens  out  eastward  of  Lake 
Huron,  and  consequently  the  great  tributaries  of  the  water  system 
flow  into  the  St.  Lawrence  proper,  the  principal  of  these  being  the 
Ottawa,  a  river  685  miles  long,  rising  far  to  the  north.  One  of  its 
branches,  the  Mattawa,  rises  close  to  the  eastern  end  of  Lake  Nipis- 
sing. The  Ottawa  joins  the  St.  Lawrence  near  Montreal,  its  darker 
water  flowing  side  by  side  with  the  bright  blue  St.  Lawrence  clearly 
distin^ishable  for  a  short  distance  until  they  intermingle.  Other 
large  tributaries  on  the  north  bank  are  the  St.  Maurice,  which  joins 
the  main  river  at  Three  Rivers,  the  Batiscan,  St.  Anne,  Jacques  Car- 
tier,  and  the  Saguenay,  with  several  others  down  toward  the  gulf. 
On  the  southern  shore  the  principal  tributaries  are  the  Richelieu, 
which  discharges  the  waters  of  Lake  Champlain  and  Lake  George, 
the  St.  Francis,  Yamaska,  and  Chaudiere. 

ARTIFICIAL   IMPR0\rEMENTS. 

In  dealing  with  the  artificial  waterways  and  other  improvements 
in  the  St.  Lawrence  Basin,  the  subject  will  be  dealt  with  in  the  fol- 
lowing order:  (a)  St.  Lawrence  Ship  Channel;  (b)  canals  between 
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Montreal  and  Lake  Ontario;  (c)  Welland  Canal,  past,  present,  and 
future;  (d)  canals  at  Sault  Ste.  Marie;  (e)  minor  canals  in  the  basin; 
(f)  canals  not  connectinn^  boundary  waters;  (^)  channel  improve- 
ments in  connecting  rivers;  (h)  harbor  improvements;  (i)  aids  to 
navigation. 

(A)    ST.  LAWRENCE  SHIP  CHANNEL. 

The  history  of  the  St.  Lawrence  Ship  Channel  goes  back  to  1825, 
when  the  Hon.  John  Young,  of  Montreal,  and  other  public-spirited 
citizens  began  an  agitation  for  the  improvement  of  this  great  natural 
waterway.  As  an  engineering  work  the  St.  Lawrence  Ship  Channel 
has  special  interest.  When  first  undertaken  it  was  considered  of 
its  kind  a  work  of  unusual  magnitude,  and  it  is  still  quoted  as  one 
of  the  iireat  dredging  projects  of  the  world.  Though  not  the  birth- 
place of  dredges,  the  ship  channel  takes  a  first  place  among  the 
works  where  great  improvements  have  been  applied  to  dredges  and 
methods  of  dredging  which  have  resulted  in  their  present  efficiency 
and  development.  It  is  also  of  special  interest  to  note  that,  unlike 
most  river  works,  the  St.  Lawrence  Ship  Channel  costs  nothing  for 
maintenance.  From  the  Great  Lakes  the  pure  water  passes  through 
the  rockv  channels  of  the  Thousand  Islands  and  several  rapids  that 
lead  to  "^lontreal.  Thence  the  river  flows  with  a  gentle  current, 
bearing  no  detritus,  and  the  artificial  deepening  when  once  made 
remains  permanent,  without  either  silting  up  or  scouring  out  of  shape. 

The  St.  Lawrence  Ship  Channel  is  so  vital  a  link  in  the  chain  of 
water  communication  between  the  Great  Lakes  and  the  sea  that  it 
seems  worth  while  to  describe  its  history  in  some  detail.  In  the  3'ear 
1826  the  improvement  of  the  ship  channel  between  Montreal  and 
Quebec  was  taken  up  as  a  matter  of  public  importance  by  the  legisla- 
tive assembly  of  Lower  Canada.  The  committee  appointed  to  inves- 
tigate the  matter,  having  procured  plans  of  Lake  St.  Peter  and 
examined  a  number  of  witnesses,  reported  that  the  importance  of  the 
subject  required  that  further  information  should  be  obtained. 

In  the  next  year  the  subject  was  again  discussed  and  a  committee 
appointed  to  make  further  investigation.  The  need  of  a  thorough 
survey  was  felt;  and,  in  view  of  the  fact  that  the  Admiralty  survey 
of  the  St.  LaAvrence  was  then  in  progress  and  would  soon  reach  Lake 
St.  Peter,  further  inquiry  was  deferred  until  a  report  of  the  Ad- 
miralty survey  could  be  obtained.  In  compliance  with  the  request 
which  had  been  made  by  Sir  James  Kempt,  Capt.  Bayfield,  having 
made  this  survey,  submitted  his  observations  on  the  nature  of  the 
lake,  its  channels,  etc.,  in  May,  1831.  This  report,  accompanying  a 
message  from  Lord  Aylmer,  governor  in  chief,  was  transmitted  to 
the  House  in  December,  1831,  and  referred  to  a  committee  of  five 
members  to  report  on  the  same.  Xo  action  immediately  followed, 
however,  and  again,  in  1836,  the  matter  was  discussed  and  evidence 
taken  before  the  standing  committee  of  trade.  The  Admiralty  chart 
of  the  lake  had  not  yet  been  received,  and  this  seems  to  have  delayed 
further  action,  for  on  May  5, 1838,  an  ordinance  was  passed  granting 
£500  for  the  purpose  of  making  a  survey  of  Lake  St.  Peter. 

Nothing  official  is  recorded  of  what  followed  this  grant  until  1841, 
when  Secretary  Daly,  referring  to  the  petition  of  the  board  of  trade, 
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writes  to  (ho  chairman  of  the  select  committee  that  "  His  Excellency 
has  commanded  me  to  inform  ^oii  that  the  improvement  of  the 
navin^ation  of  Lake  St.  Peter  will  be  considered  with  other  public 
works."  An  extensive  investigation  was  made  by  a  special  com- 
mittee of  the  House  in  August,  1841,  into  the  "extent  of  the  burden 
imposed  on  the  trade  by  the  obstructions  to  the  navigation  which  it  is 
sought  to  remove,"  and  an  estimate  of  the  cost  of  deepening  the  chan- 
nel in  the  lake  to  IG  feet  deep  at  low  water  was  made  by  David 
Thompson.  The  result  of  the  investigation  was  the  recommendation 
by  the  special  committee  of  the  House  that  "  measures  may  be  taken  to 
deepen  the  ship  channel  in  Lake  St.  Peter." 

During  this  investigation  the  committee  discussed  the  proposal  of 
a  tonnage  duty  on  the  shipping  coming  up  to  Montreal,  but  while 
they  believed  that  a  tonnage  duty,  sufficient  to  provide  for  the  cost 
of  deepening  the  channel,  would  be  much  less  burdensome  to  the 
trade  than  the  cost  for  lighterage  then  was,  yet  they  deemed  that  "  in 
order  to  draw  the  produce  of  the  West  down  the  St.  Lawrence,  it  is 
expedient  to  make  the  transit  charges  as  light  as  possible,"  thus 
clearly  recognizing  the  national  character  of  the  St  Lawrence  Ship 
Channel.  Action  was  taken  on  the  recommendation  of  the  report 
and  an  appropriation  was  inserted  in  the  estimates  for  the  prosecu- 
tion of  the  w^ork,  which  was  styled,  in  the  report  of  the  board  of  works 
for  1841,  a  subject  of  very  great  importance. 

The  expediency  of  the  work  being  now  decided,  a  question  arose  as 
to  the  best  location  for  the  channel  in  Lake  St.  Peter.  Charles  Ather- 
ton,  C.  E.,  reported  in  favor  of  deepening  the  natural  channel  then 
used  in  the  lake,  but  his  advice  was  not  followed  and  work  was  begun 
in  the  "  straight "  or  "  board  of  works  "  channel,  in  the  spring  of 
1844.  But  many  of  those  who  were  the  strongest  advocates  of  the 
proposed  improvements  objected  to  this  location,  maintaining  that 
the  desired  object  could  be  attained  sooner,  more  effectually,  and  at 
a  less  cost,  by  deepening  the  natural  channel.  This  opposition  to 
the  straight  channel  increased  during  the  progress  of  the  work,  and 
caused  its  temporary  suspension  in  the  summer  of  1846,  and  its  final 
suspension  in  the  fall  of  1847. 

Discussions  and  investigations  continued  until  1850,  when  the 
Harbor  Commissioners  of  Montreal  proposed  a  plan  for  the  accom- 
plishment of  the  work,  believing  that  they  could  execute  it  success- 
fully by  methods  more  economical  and  expeditious  than  had  been 
adopted  by  the  board  of  works.  They  proposed  "that  the  Harbor 
Commissioners  of  Montreal  should  be  authorized  to  undertake  the 
work  and  to  borrow  money,  the  interest  of  which  should  not  exceed 
8  per  cent,  and  this  interest,  as  well  as  a  sinking  fund  of  2  per  cent, 
was  to  be  provided  for  by  a  tonnage  duty  not  exceeding  1  shilling 
per  ton  register  on  all  vessels  drawing  10  feet  and  upward  for  each 
time  they  passed  through  the  lake,  and  should  the  revenue  so  collected 
prove  insufficient  to  pay  the  interest  on  moneys  borrowed,  the  surplus 
revenues  of  the  harbor  of  Montreal  were  to  be  applied  to  make  up 
and  deficiency.  This  plan  w^as  adopted  by  the  Government,  and  an 
act  of  Parliament  procured  in  accordance  with  it  "(viz,  acts  13  and  14 
Vic,  Cap.  97,  passed  August,  1850),  authorizing  the  commissioners 
to  borrow  £30.000  for  the  purpose  of  proceeding  with  the  work  "  in 
such  a  manner,  direction,  and  place  as  the  commissioners  should 
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f1(vm  ])ost/''  Thus  far  the  ^voI•k  had  been  carried  on  with  dredging 
[)huit  beloiii^inn:  to  the  Government  under  the  direct  supervision  of 
Government  oflicers,  and  Ihe  phmt  was  now  transferred  to  the  harbor 
commissioners  for  con(inuin<i:  tlie  work. 

The  connnissioners  forthwith  appointed  a  board  of  engineers  to 
inijuire  into  and  report  on  the  best  means  of  obtaining  a  channel 
of  U)  feet  depth  through  Lake  St.  Peter.  After  inquiring  into  the 
state  and  nature  of  the  two  channels  these  engineers  reported  in 
favor  of  abandoning  the  straight  channel  and  of  applying  the  work 
of  improvement  to  the  old  or  natural  channel.  The  harbor  com- 
missioners adopted  their  recommendatiou  and  began  operations  in 
the  old  or  natural  channel  in  June,  1851.  Early  and  continued  suc- 
cess accompanied  their  efforts,  and  a  rapid  increase  of  shipping 
attended  the  available  improvements  of  the  channel.  By  November, 
1851,  the  natural  channel  in  the  lake  of  about  10  feet  6  inches  at  low 
water  was  deepened  2  feet.  In  August,  1853,  a  vessel  passed  through 
the  dredged  channel  from  Montreal  to  the  foot  of  Lake  St.  Peter, 
drawing  4  feet  more  than  the  original  depth  of  water.  In  1855. 
16J  feet  depth  at  low  water  was  attained,  and  18  feet  depth  was 
accomplished  in  1857. 

These  results  were  reassuring  and  demonstrated  the  feasibility 
of  obtaining  a  channel  of  the  required  depth  up  to  the  entrance  of 
the  Lachine  Canal,  the  natural  junction  of  the  ocean  and  inland 
shipping  of  the  countrj^  The  harbor  commissioners  now  repre- 
sented to  the  Government  the  national  character  of  the  work,  urging 
that  the  benefits  derived  from  the  improvements  in  the  channel 
were  not  confined  to  Montreal,  but  extended  to  the  whole  of  the 
country  lying  to  the  w^estward,  and  prayed  that  the  revenue  of  the 
harbor  of  Montreal  might  be  relieved  of  the  burden  unjustly  laid 
upon  it.  John  Page,  C.  E.,  then  chief  engineer  of  public  works,  in 
his  report  on  the  ship  channel,  dated  January  25,  1869,  referring 
to  this  matter  says :  "  These  views  having  been  repeatedly  brought: 
before  the  Government,  after  a  full  discussion  of  the  question,  it  was 
decided  in  1860  that  the  river  improvements  should  henceforth  be 
considered  as  public  works." 

Thus  it  is  clear  that  in  1860  the  deepening  of  the  ship  channel 
between  Montreal  and  Quebec  was  recognized  and  acknowledged 
to  be  a  public  work,  and  so  continued  to  be  considered,  inasmuch  as 
in  1866,  almost  the  entire  debt  of  the  20-foot  channel  was  assumed 
and  paid  by  the  Government.  The  further  deepening  has  been  car- 
ried on  by  the  harbor  commissioners,  under  the  authority  of  the 
Dominion  Government,  with  funds  provided  by  the  sale  of  Gov- 
ernment debentures,  the  interest  on  which  is  paid  out  of  the  harbor 
dues. 

The  decided  success  which  attended  the  earlier  operations  of  the 
harbor  commissioners  in  the  ship  channel  has  been  even  surpassed 
by  their  subsequent  achievements.  Through  improvements  applied 
to  the  dredges  their  efficiency  was  greatly  increased,  both  in  ex- 
pediting the  work  and  in  lessening  its  cost.  In  1878  a  depth  of  22 
feet  in  the  channel  was  attained.  The  cost  of  dredging  in  Lake  St. 
Peter  was  reduced  in  1881  to  Z^-^  cents  per  cubic  yard.  The  work  of 
obtaining  a  channel  of  25  feet  depth  was  accomplished  in  1882,  and 
the  further  deepening  to  27^  feet  at  low  water  was  proceeded  with- 
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The  above  is  taken,  partly  in  a  summarized  form,  from  the  intro- 
duction to  the  volume  of  Odicijd  Documents  and  Other  Information 
Kclatiuii:  to  the  Impi'ovement  of  the  Shij)  C'hannel  Between  Mon- 
treal and  Quebec,  published  in  1884.  This  volume  contains  full 
j)articulars  as  to  the  history  and  development  of  the  ship  channel 
down  to  that  year.  Its  subsequent  history  will  be  found  in  the 
annual  reports  of  the  Department  of  Public  Works  and  the  Depart- 
ment of  Marine  and  Fisheries. 

The  ship  channel  was  under  the  jurisdiction  of  the  Montreal 
Harbor  Commissioners  from  1851  to  1888,  when  it  was  transferred 
to  the  Department  of  Public  AVorks,  Canada.  It  remained  under  that 
department  until  1904,  when  the  work  was  turned  over  to  the  Depart- 
ment of  Marine  and  Fisheries  of  Canada,  by  whom  it  is  still  being 
carried  on.  Under  the  harbor  commissioners  the  channel  was  grad- 
ually deepened,  and  when  they  turned  it  over  to  the  Department  of 
Public  Works  in  1888  the  section  from  Montreal  to  Cap  a  la  Roche 
had  been  dredged  to  27^  feet  at  ordinary  low  water,  and  from  Cap 
a  la  Eoche  to  Quebec  to  27^^  feet  at  half  tide.  Between  1889  and 
1899  the  Department  of  Public  Works  widened  and  cleaned  up  the 
channel  and  deepened  the  section  between  Cap  a  la  Roche  and  Cap 
Charles  to  27-|  feet  at  ordinary  low  water. 

In  1899  work  w^as  begun  on  the  30-foot  channel,  which  was  also  to 
be  widened  to  a  minimum  width  of  450  feet  and  straightened.  The 
important  project  was  carried  on  throughout  the  period  the  ship 
channel  remained  under  the  control  of  the  Department  of  Public 
Works,  and  was  continued  by  the  Department  of  Marine  and  Fisheries. 
It  is  not  yet  quite  completed  in  the  lower  portions  of  the  river. 
Meanwhile  in  1910  the  Department  of  Marine  and  Fisheries  began 
work  in  the  upper  divisions  of  the  river  to  increase  the  depth  of  the 
channel  to  35  feet.  Something  over  40  miles  have  now  been  com- 
pleted to  35  feet.  The  total  expenditure  on  the  ship  channel  up  to 
March  31,  1921,  has  been  $23,867,967. 

(B)    CANALS   BETWEEN   MONTREAL  AND   LAKE   ONTARIO. 

The  first  lock  canals  in  Canada  were  built  on  the  St.  Lawrence 
around  the  upper  and  ^ower  of  the  three  rapids  between  Lake  St. 
Francis  and  Lake  St.  Louis.  They  were  built  by  the  Royal  En- 
gineers, and  finished  in  1783.  The  locks  were  120  feet  long,  9  feet 
wide,  with  6  feet  of  water  on  the  sill. 

In  1815  money  was  voted  by  Lower  Canada  for  the  construction 
of  the  Lachine  Canal,  and  the  work  was  completed  in  1825.  This 
canal  was  48  feet  wide  at  the  water  surface  and  4^  feet  deep.  There 
were  seven  locks,  each  108  feet  long  and  20  feet  wide,  built  of 
masonry. 

In  1818  a  joint  commission  from  Upper  and  Lower  Canada  re- 
ported in  favor  of  a  canal  system  for  the  St.  Lawrence,  with  4  feet 
depth  of  water,  that  being  the  then  depth  of  the  Erie  Canal. 

The  year  after  the  Lachine  Canal  was  completed  the  Royal  En- 
gineers recommended  longer  and  wider  locks  for  the  St.  Lawrence, 
with  8  feet  of  water,  and  in  1832  a  decision  was  come  to  that  the 
depth  of  water  should  be  9  feet. 
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The  Cornwall  Canal  was  commoncod  in  ISIVi.  but  the  rebellion 
of  1837-.SS  interfered  with  i(s  completion,  and  it  was  not  conipletctl 
until  1843.  Its  locks  were  200  feet  long,  55  feet  wide,  and  it  had 
9  feet  of  water  on  the  sill. 

The  Beauharnois  Canal  was  enlarged  about  the  same  time  to  sinii 
lar  dimensions,  and  was  opened  in  1848. 

The  canals  at  Farrans  Point  and  T\apide  Plat  and  the  Galoj)S.  now 
known  as  the  Williamsbur<i  Canals,  were  completed  in  1847.  u])on 
the  same  scale  as  the  Beaiiharnois  Canal,  thus  providinor  a  O-foot 
waterway  from  Lake  Ontario  to  Montreal. 

In  1871  a  commission  appointed  by  the  Dominion  Government 
advised  a  uniform  s;ale  of  navi<xation  for  the  St.  Lawrence  canals, 
with  locks  270  feet  by  45  feet,  and  12  feet  of  water  on  the  sill.  How- 
ever, in  1875  the  Dominion  Parliament  ordered  that  the  enlarged 
canals  should  be  deepened  so  as  to  pass  vessels  drawing  14  feet  of 
water,  and  this  was  done  without  regard  to  the  other  dimensions  of 
the  locks.  The  canals  were  gradually  enlarged  to  these  dimensions, 
and  vessels  260  feet  long,  44- foot  beam,  can  pass  between  Montreal 
and  Lake  Superior,  loaded  down  to  about  14  feet.  The  locks  were 
found  to  be  too  short  before  completion. 

From  Montreal  to  Prescott  is  119.10  miles,  40  per  cent  of  w^hich 
is  through  canals,  but  as  the  level  of  Lake  Ontario  is  reached  above 
Galops  Rapids,  111.35  miles  from  Montreal,  a  little  more  than  40 
per  cent  of  the  distance  to  Lake  Ontario  level  is  through  canals.  This 
distance  of  119  miles  is  covered  by  the  Richelieu  and  Ontario  boats 
in  8  hours  coming  down  and  in  19  hours  going  west. 

To  the  foregoing  information,  for  some  of  which  the  commission 
is  indebted  to  a  paper  by  Henry  Holgate  on  "  The  L^pper  St.  Law- 
rence River,"  may  be  added  the  following  detailed  statement  of  the 
St.  Lawrence  River  canals  taken  from  a  blue  book  issued  by  the 
Department  of  Railways  and  Canals  entitled  "  St.  Lawrence  feiver 
Route  and  Canals,  1918  " : 

Lachine   Canal. 

Legth  of  canal 8^  statute  miles. 

Number  of  locks 5. 

Dimensions  of  locks 270  feet  by  45  feet. 

Total  rise  of  lockage 45  feet. 

Depth  of  water  on  sills,  at  2  locks 18  feet. 

Depth  of  water  on  sills,  at  3  locks 14  feet. 

Average  width  of  new  canal 130  feet. 

The  old  lift  locks,  200  feet  by  45  feet,  are  still  available,  with  9 
feet  on  miter  sills.  The  two  lower  north  locks,  however,  have  been 
lengthened  to  270  feet,  and  have  16^  feet  of  water  on  the  sills. 

The  canal  consists  of  one  channel,  with  two  distinct  systems  of 
locks,  the  old  and  the  enlarged.  There  are  two  lock  entrances  at  each 
end. 

The  canal  extends  from  the  city  of  Montreal  to  the  town  of  La- 
chine,  overcoming  the  St.  Louis  Rapids,  the  first  of  the  series  of 
rapids  which  bar  the  ascent  of  the  river  St.  Lawrence.  They  are 
986  miles  distant  from  the  Strait  of  Belle  Isle. 
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Soulangcs  Canal. 

Lcnpth  of  canal 14  statute  mileg. 

NninlKM'  of  locks : 

Lift 4. 

Guard 1. 

DiiiKMKsions  of  locks 280  feet  by  45  feet. 

Total  rise  of  lockaj^'o 84  feet. 

Depth  of  water  on  sills 15  feet. 

Breadth  of  canal  at  bottom 100  feet. 

Breadth  of  canal  at  water  surface 104  feet. 

The  canal  extends  from  Cascades  Point  to  Coteau  Landing,  over- 
comintr  the  Cascades  Rapids,  Cedar  Rapids,  and  Coteau  Rapids. 

From  the  head  of  the  Lachine  Canal  to  the  foot  of  the  Soulanges 
Canal  the  distance  is  16  miles. 

Comioall  Canal. 

Len^h  of  canal 11  statute  miles. 

Number  of  locks 6. 

Guard  locks 1. 

Dimensions  of  locks 270  feet  by  45  feet 

Total  rise  of  lockage 48  feet. 

Depth  of  water  on  sills . 14  feet. 

Breadth  of  canal  at  bottom 90  feet. 

Breadth  of  canal  at  water  surface 154  feet. 

From  the  head  of  the  Soulanges  Canal  to  the  foot  of  the  Cornwall 
Canal  there  is  a  stretch  through  Lake  St.  Francis,  31  miles,  which 
is  navigable  for  vessels  drawing  14  feet. 

The  Cornwall  Canal  extends  past  the  Long  Sault  Rapids  from 
the  town  of  Cornwall  to  Dickinsons  Landing. 

WILLIAMSBURG    CANALS. 

The  Farrans  Point,  Rapide  Plat,  and  Galops  canals  are  collec- 
tively known  as  the  Williamsburg  canals. 

Farrans  Point  Canal. 

Length  of  canal 11  miles. 

Number  of  locks 1. 

New  lock 800  feet  by  50  feet. 

Old  lock 200  feet  by  45  feet. 

Total  rise  of  lockage 3^  feet. 

Depth  of  water  on  sills  of  new  lock 14  feet. 

Depth  of  water  on  sills  of  old  lock 9  feet. 

Breadth  of  canal  at  bottom 90  feet. 

Breadth  of  canal  at  water  surface 154  feet. 

From  the  head  of  the  Cornwall  Canal  to  the  foot  of  Farrans 
Point  Canal  the  distance  on  the  River  St.  Lawrence  is  5  miles.  The 
latter  canal  enables  vessels  ascending  the  river  to  avoid  Farrans 
Point  Rapids,  passing  the  full  tow  at  one  lockage.  Descending  ves- 
sels run  the  rapids  with  ease  and  safety. 

Rapide  Plat  Canal. 

Length  of  canal 3f  miles. 

Number  of  locks 2 

Dimensions  of  locks 270  by  45  feet. 

Total  rise  or  lockage Hi  feet. 

Depth  of  water  on  sills 14  feet. 

Breadth  of  canal  at  bottom 80  feet. 

Breadth  of  canal  at  water  surface 152  feet 
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The  old  lift  look,  300  feet  by  45  feet,  is  also  available  with  9  feet 
of  water  on  miter  sills. 

From  th(»  liead  of  Farrans  Point  Canal  to  the  foot  of  Ivapide  Plat 
Canal  there  is  a  navi<2:al)le  stretch  of  \)\  miles.  The  canal  was  formed 
to  enable  vessels  ascending  the  river  to  pass  the  rapids  at  that  place. 
Descendin<^  vessels  run  the  rapids  safely. 

Galops  Canal. 

Length  of  canal 7^  miles. 

Number  of  locks 3 

Dimensions  of  locks : 

Lifi  lock  at  loot  of  canal 800  by  50  feet. 

Guard  lock  at  head  of  canal 270  by  4.1  feet. 

Lift  lock  to  pass  vessels  around  Galops  Rapids  only 303  by  45  feet 

Total  rise  or  lockage 15^  feet. 

Depth  of  water  on  sills 14  feet. 

Breadth  of  canal  at  bottom SO  feet. 

Breadth  of  canal  at  surface  of  water 144  feet. 

From  the  head  of  Rapide  Plat  Canal  to  Iroquois,  at  the  foot  of 
the  Galops  Canal,  the  St.  Lawrence  is  navif]:able  4J  miles.  The  canal 
enables  vessels  to  overcome  the  rapids  at  Pointe  aux  Iroquois,  Point 
Cardinal,  and  the  Galops. 

The  total  expenditure  on  the  St.  Lawrence  River  canals — that  is 
to  sav,  the  canals  between  Lake  Ontario  and  Montreal — up  to  March 
31,  1921,  was  $54,626,138.77. 

(C)     AVELLAND    CANAL PAST,    PRESENT,    AND    FUTURE. 

The  buildino^  of  the  first  Welland  Canal  was  mainly  due  to  the 
enthusiasm  and  untiring  efforts  of  William  Hamilton  INIerritt.  The 
matter  was  brought  before  the  Legislature  of  Upper  Canada  early 
in  the  nineteenth  century,  but  as  the  legislature  showed  timidity, 
Merritt  in  1824  organized  the  Weiland  Canal  Co.  This  was  shortly 
after  the  opening  of  the  Erie  Canal.  The  company  was  incorpo- 
rated with  a  capital  of  £40,000.  The  original  intention  was  to  build 
the  canal  for  boats  of  4- foot  draft,  and  a  capacity  of  not  more  than 
40  tons,  and  to  tunnel  under  the  high  ridofes,  but  this  was  abandoned 
as  impracticable.  The  Government  of  Upper  Canada,  although  it 
had  declined  to  undertake  the  building  of  the  canal  as  a  Govern- 
ment measure,  subscribed  liberally  to  the  stock  of  the  Welland  Canal 
Co.,  as  did  also  the  British  Government.  The  work  was  rapidly 
pushed  forward  and  toward  the  end  of  1828  was  almost  completed, 
when  a  mile  or  more  of  the  high  bank  in  what  was  known  as  the 
Deep  Cup  slid  in  and  destroyed  a  considerable  portion  of  the  work. 
The  British  Government  came  forward  immediately  with  a  loan  of 
£50,000  and  the  canal  was  finally  completed  and  opened  in  1829. 

This  first  Welland  Canal  had  40  wooden  locks,  110  feet  long,  22 
feet  wide,  and  with  8  feet  of  water  over  the  sills.  On  the  union  of 
Upper  and  Lower  Canada  in  1840,  the  Government  took  over  the 
canal  and  replaced  the  40  wooden  locks  with  27  stone  locks,  ranging 
in  length  from  150  to  230  feet,  with  a  width  of  from  26J  to  45  feet, 
and  the  depth  of  water  on  the  sills  of  10^  feet. 

In  1871,  the  original  canal  having  been  found  inadequate  to  meet 
the  traffic,  it  was  decided  to  build  a  new  canal  from  Allanburg  to 
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Port  Dalhousio,  a  distance  of  11^  miles.  Twenty-five  masonry  lift 
locks  with  uiiifoiin  dimensions  of  870  feet  by  45  feet  were  provided 
with  a  depth  of  12  feet  on  the  sills,  but  before  the  work  had  pro- 
gressed very  far  it  was  decided  to  make  all  permanent  structures 
adaptable  to  a  14-fo()t  depth.  It  was  not,  however,  until  1887  that 
the  canal  was  finally  completed  to  that  depth. 

As  the  country  had  outo^rown  the  ori<j:iiuil  canal,  so  in  course  of 
time  it  also  out<rrew  the  capacity  of  the  second  canal,  and  a  few 
years  before  the  European  war  the  Government  decided  to  build  a 
third  canal  of  sufficient  capacity  to  accommodate  the  largest  vessels 
likely  to  be  built  for  service  on  the  Great  Lakes.  The  new  project, 
therefore,  developed  into  a  ship  canal,  with  only  seven  locks,  each 
being  800  feet  long  by  80  feet  wide,  with  a  depth  at  extreme  low 
water  of  30  feet,  the  canal  to  be  25  feet  deep,  with  provision  for  a 
35-foot  channel  when  conditions  should  make  it  desirable.  The  new 
canal,  which  is  now  well  under  construction,  runs  from  Port  Col- 
borne,  on  Lake  Erie,  to  Port  Weller,  on  Lake  Ontario.  The  differ- 
ence in  level  between  the  two  lakes  is  326  feet,  and  each  of  the  seven 
locks  will  have  a  lift  of  46J  feet. 

Facilities  at  both  ends  of  the  canal  will  be  much  better  than  at 
present.  A  new  breakwater  will  be  constructed  at  Port  Colbome, 
providing  a  safe  anchorage  in  case  of  storm.  The  piers  at  Port 
Weller  will  be  run  out  a  mile  and  a  half  from  shore,  to  insure  the  re- 
quired 30-foot  depth.  Between  these  piers  a  500-foot  channel  will 
be  dredged,  and  an  embankment  built  on  either  side  of  it.  At  the 
outer  ends  of  these  embankments,  piers  700  feet  long  will  be  con- 
structed, leaving  a  400- foot  entrance  for  vessels. 

One  of  the  most  remarkable  engineering  undertakings  in  connec- 
tion with  the  project  has  been  the  method  employed  in  building  the 
entrance  piers.  Huge  concrete  cribs  were  built  at  Port  Dalhousie, 
then  floated  to  Port  Weller  and  sunk.  More  than  50  of  these  cribs 
have  to  be  built  altogether,  of  which  some  15  are  already  in  position. 
The  general  dimensions  of  these  cribs  are  110  feet  long,  38  feet  wide, 
and  34  feet  in  height.  When  this  work  is  completed  Port  Weller 
will  be  a  very  commodious  harbor,  and  may  also  become  an  im- 
portant industrial  center. 

The  total  expenditures  for  construction,  enlargement,  and  main- 
tenance of  the  first  and  second  canals  amounts  to  $41,505,969.78  up 
to  1921.  The  estimated  cost  of  the  new  ship  canal  was  $50,000,000, 
but  $25,340,135.82  has  already  been  spent  upon  it,  and  the  completed 
work  will  probably  cost  considerably  more  than  the  original  esti- 
mate. 

(D)     CAXALS  AT  SAULT  STE.  MARIE. 

The  first  canal  was  built  on  the  Canadian  side  of  the  river  in 
1797-98  by  the  Xorth  West  Co.  The  lock  was  38  feet  long,  8  feet  9 
inches  wide,  with  a  lift  of  9  feet.  A  towpath  was  made  along  the 
shore  for  oxen  to  track  the  bateaux  and  canoes  through  the  upper 
part  of  the  rapids.  The  lock,  excepting  its  timber  floor  and  miter 
sills,  was  destroyed  in  1814  by  United  States  troops  from  Mackinac 
Island  under  command  of  Maj.  Holmes.  About  a  hundred  years 
later  the  lock  was  restored,  and  is  now  preserved  as  a  relic  of  the 
past.  An  account  of  the  circumstances  under  which  the  canal  and 
lock  were  built  is  found  in  Canadian  Archives  Report  for  1886. 
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The  first  ship  canal,  Icnown  as  the  State  Canal,  was  built  on  the 
American  side  of  the  river  in  18r)8  to  1855,  some  750,000  acres  of  land 
in  Michiiran  havinuf  been  <rrante(l  by  the  United  States  Conirress  for 
the  construction  thereof.  The  canal  was  1^^  miles  lon«j^,  64  i'eet  wide 
at  the  bottom,  and  100  feet  wide  at  the  water  surface.  There  were 
two  tandem  locks  of  masonry,  each  350  feet  lon<r  by  TO  feet  wide, 
with  a  lift  of  about  9  feet.  The  de]^th  in  the  canal  was  almut  13  feet 
and  in  the  locks  about  11^  feet,  at  the  stage  of  water  then  prevailing. 
The  locks  were  destroyed  in  1888  by  excavations  for  the  present  Poe 
Lock. 

The  Weitzel  Lock,  515  feet  long,  80  feet  wide  in  chamber,  narrow- 
ing to  60  feet  at  the  gates,  with  17  feet  depth  of  water  on  the  miter 
sills,  wa.s  built  by  the  United  States  in  the  years  1870  and  1881. 
During  the  same  period  the  canal  was  correspondingly  deepened  and 
was  widened  to  160  feet,  and  the  stone  slope  walls  were  replaced 
with  timber  piers  having  a  vertical  face. 

The  Canadian  canal  is  l^o-  miles  loncf,  or  7,472  feet,  between 
the  extreme  ends  of  the  entrance  piers.  The  canal  is  150  feet  wide 
at  the  surface  and  23  feet  deep.  The  single  lock  is  900  feet  long  and 
60  feet  wide,  having  22  feet  of  water  on  the  miter  sills.  It  was  con- 
structed through  St.  Marys  Island  on  the  north  side  of  the  river 
between  the  years  1886  and  1895. 

The  Poe  iJock,  800  feet  long,  100  feet  wide,  and  having  22  feet  of 
water  on  the  sills,  was  built  by  the  United  States  in  the  years  1887 
to  1896. 

The  depths  on  the  miter  sills  of  the  locks  above  mentioned  are  re- 
ferred to  the  mean  stage  of  water  prevailing  at  the  time  they  were 
projected.  At  extreme  low- water  stages  of  the  lower  pool  the  draft 
that  can  be  carried  through  the  locks  is  about  4  feet  less  than  the 
project  depths  given  above. 

The  Third  Lock,  1,350  feet  long  and  80  feet  wide,  and  having  24J 
feet  of  water  upon  its  miter  sills  at  existing  stages,  was  built  by  the 
United  States  in  the  years  1908  to  1914,  and  opened  to  traffic  October 
21  of  the  latter  year.  The  Fourth  Lock,  of  same  dimensions  as  the 
Third,  was  completed  in  1919. 

Since  1892  the  canal  leading  to  the  Weitzel  and  Poe  Locks  has 
been  deepened  in  its  upper  reach  to  24  feet.  Since  1908  the  United 
States  has  built  another  canal  leading  to  the  Third  Lock  and  Fourth 
Lock,  the  depth  in  this  canal  above  and  below  the  locks  being  24.5 
feet.  The  length  between  the  upper  and  lower  entrances  is  about 
If  miles. 

The  above  depths  of  the  present  canals  are  referred  to  the  follow- 
ing low-water  planes;  601.6  Lake  Superior  and  580.6  foot  of  locks 
above  mean  tide  at  New  York,  levels  of  1903. 

The  American  Canal  also  practically  includes  those  parts  of  the 
channels  through  St.  Marys  River  which  have  been  improved  through 
shoals  of  sand,  clay,  bowldei-s,  sandstone,  and  liniestone  rock.  The 
United  States  Government  made  the  first  appropriation  for  improv- 
ing the  river  channels  in  1856.  The  Lake  George  route  was  im- 
proved for  12  feet  draft,  1857  to  1860  and  1866  to  1869.  The  dftpth 
was  increased  to  16  feet,  1879  to  1883.  The  Hay  Lake  route  was 
improved  for  a  depth  of  20  feet  at  mean  stage  of  water,  years  1862 
to  1894.  Betterment  of  the  channels  has  been  continued  since  that 
time,  so  that  the  dredged  areas  now  tot^l  45  miles  in  length  with 
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least  width  of  300  foot,  increasing  at  angles  and  at  other  critical 
places  up  to  1,000  feet.  In  1883  excavation  of  the  Middle  Neebish 
Channel  was  l)o<2;un  and  it  was  opened  to  commerce  in  1894,  being 
subso(iuently  onlarm^l  between  1902  and  1912.  Tlie  deepening  of 
the  West  Neebish  Channel  was  begun  in  1903  and  it  was  opened  in 
1908.  Down-bound  traflic  uses  the  West  Neebish  Channel  and  up- 
bound  traflic  the  Middle  Neebish  route.  Work  is  now  under  way  to 
dredge  the  Canadian  channels  in  the  river  to  21.5  feet  below  low- 
water  level,  the  existing  minimum  depth  being  18.76  feet  below  low- 
water  level. 

The  cost  of  the  several  improvements,  stated  in  round  numbers, 
is  as  follows: 

Locks  and  caiuil  of  1855 $1,000,000 

Weitzel   Lock 1,  000,  000 

Poe  Lock 3,  000,  000 

Third  Lock  and  new  canal .5,  000,  000 

Fourth   Lock 2,  500,  000 

Widening  and  deepening  canal 4,  400,  000 

Improving  channel  through  river 9,400,000 

Canadian  Lock,  canal,   and  approaches 5,000,000 

Hydraulic  power  is  used  for  operating  the  Weitzel  and  Poe  Locks. 
Electricity  generated  by  water  power  is  used  for  operating  the 
Third  and  Fourth  Locks  on  the  American  side  and  the  Canadian 
Lock. 

The  American  locks  are  filled  or  emptied  in  about  9  minutes 
and  the  gates  opened  in  IJ  minutes.  An  up-lockage  of  a  single 
boat  has  been  made  through  the  Poe  Lock  in  11  minutes  and 
through  the  Third  Lock  in  14  minutes. 

The  Canadian  Lock  can  be  operated  in  about  10  minutes.  The 
average  time  of  lockage  through  the  Canadian  Lock  last  season  was 
17  minutes  and  2  seconds. 

From  1855  to  1881  the  American  Canal  was  controlled  by  the 
State  of  Michigan  and  tolls  were  charged  to  cover  operating  and 
repair  expenses,  the  rate  at  first  being  6J  cents  per  registered  ton, 
which  was  gradually  reduced  to  2J  cents.  Similarly  the  minimum 
charge  for  lockage  of  a  boat  was  reduced  from  $5  to  $3.  Since  con- 
trol was  transferred  to  the  United  States  in  1881,  the  American 
Canal  has  been  free  for  public  use  by  all  natioi^s.  Likewise  the 
Canadian  Canal  has  not  collected  tolls  for  either  foreign  or  do- 
mestic commerce. 

(E)    MINOR   CANALS   IN    THE    BASIN. 

There  are  two  Canadian  canals  that  may  be  considered  as  coming 
within  this  subdivision,  the  Trent  Canal  and  the  Murray  Canal. 

Trent  Canal, — The  name  Trent  Canal  is  applied,  to  a  series  of 
water  stretches  forming  a  connected  system  of  navigation,  but  until 
recent  y&ars  efficient  only  for  local  use.  By  various  works  this 
local  use  has  been  extended,  and  by  others,  now  practically  com- 
pleted, it  has  become  a  through  route  between  Lake  Ontario  and 
Lake  Huron.  The  series  is  composed  of  a  chain  of  lakes  and  rivers 
extending  from  Trenton  at  the  mouth  of  the  River  Trent  on  the 
Bay  of  Quinte,  Lake  Ontario,  to  Honey  Harbor,  about  10  miles 
north  of  Midland,  on  Georgian  Bay,  Lake  Huron. 
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Many  years  ago  the  utilizing  of  these  waters  for  the  purpose  of 
through  water  communication  l)ctween  Lake  Huron  and  Lake  On- 
tario was  projected.  There  will  be  8  feet  4  inclies  of  water  on  the 
sills  throughout  when  the  canal  is  completed.  Another  j)assage  be- 
tween Gloucester  Pool  and  Georgian  Bay  is  provided  by  a  snuill  lock 
at  Port  Severn  with  G  feet  of  water  on  the  sill.  A  branch  of  the 
main  route  extending  from  Sturgeon  Lake  south  alfords  communi- 
cation with  the  town  of  Lindsay,  and  through  Lake  Scugog  to  Port 
Perry,  a  distance  of  approximately  174  miles  from  Trenton.  There 
are  at  present  43  locks  in  use,  19  of  which  have  8  feet  4  inches  of 
water  on  the  sills,  and  the  remainder  6  feet.  Further  details  will 
be  found  in  the  pamphlet  issued  by  the  Department  of  Kailways 
and  Canals  of  Canada,  entitled  "  St.  Lawrence  River  Route  and 
Canals,  1918.''    The  total  expenditure  has  been  $21,030,842.87. 

Murray  Canal. — The  Murray  Canal  extends  through  the  Isthmus 
of  Murrav  giving  connection  westward  between  the  headwaters  of  the 
Bay  of  Quinte  and  Lake  Ontario,  and  thus  enabling  vessels  to  avoid 
the  open-lake  navigation.  The  length  of  the  canal  between  the  eastern 
and  western  piers  is  5J  miles,  the  breadth  at  water  surface,  low  water. 
Lake  Ontario,  124  feet,  and  the  depth  below  low  water,  Lake  Ontario, 
11  feet.    Total  expenditure,  $1,024,667.71. 

Beauhamois. — The  Beauharnois  Canal,  which  some  years  ago  was 
replaced  bv  the  Soulanges  Canal,  already  described  as  one  of  the  St. 
Lawrence  lliver  series,  has  been  abandoned  for  navigation  purposes 
and  is  at  present  utilized  in  part  in  connection  with  power  develop- 
ment. It  connects  Lake  St.  Francis  and  Lake  St.  Louis  and  lies  on  the 
south  side  of  the  river :  the  Soulanges,  like  all  the  other  St.  Lawrence 
canals,  being  on  the  north  bank.         • 

Projected  canals  on  the  Canadian  side. — At  various  times  schemes 
have  been  worked  out  for  other  waterways  connecting  boundary 
waters  on  the  Canadian  side,  but  these  have  never  yet  got  beyond  the 
status  of  projects. 

Huron  and  Ontario  Ship  Canal. — In  1S71  a  series  of  reports  relat- 
ing to  this  project,  by  F.  C.  Capreol,  were  published  in  the  form  of  a 
pamphlet  by  order  of  the  council  of  the  corporation  of  the  city  of 
Toronto.  This  company  was  chartered  bv  acts  of  the  Canadian  Par- 
liament (19.  20  Vic,  Cap.  118:  29  Vic,  Cap.  7).  with  an  authorized 
capital  of  $40,000,000.  In  these  documents  the  canal  proper  is  stated 
to  be  40  miles,  commencing  near  the  mouth  of  the  Humber  River  on 
Lake  Ontario  and  following  the  valley  of  that  river  through  the  vil- 
lage of  Berwick,  from  which  place  it  would  follow  the  eastern  branch 
of  that  river  to  the  township  of  King :  thence  the  canal  would  be  cut 
to  the  Holland  River,  which  it  was  proposed  to  deepen  and  straighten, 
to  Lake  Simcoe.  That  lake  would  be  utilized  as  far  as  Barrie  and 
another  canal  cut  from  that  point  to  the  Xottawasage  River,  which 
would  be  followed  for  15  miles  and  deepened  and  straightened  as  far 
as  Jacks  Lake,  from  which  point  another  canal  would  be  made  to  the 
mouth  of  the  Xottawasage  to  avoid  a  large  detour.  The  proposed 
waterway  therefore  would  connect  Lake  Ontario  at  or  near  Toronto 
with  Xottawasage  Bay  on  Georgian  Bay.  As  already  mentioned,  the 
canals  proper  were  estimated  at  40  miles,  and  the  whole  distance  from 
lake  to  lake,  97  miles.  The  contemplated  works  included  42  locks.  27 
waste  weirs,  4  railway  bridges,  and  24  other  bridges,  in  addition  to  ter- 
minal harbors,  crib  protectors,  etc. 
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Lake  F^t.  Cht'w  d-  Lake  Krle  IShip  ('anal. — Anotlior  Canadian  proj- 
ect, somewhat  similar  to  the  fore^oin*::,  was  br()ii<j:lit  forward  about 
the  (^nd  of  the  last  century  by  T).  Farrand  Henry.  It  was  desit^ned  to 
shorten  the  distance  on  the  throu<2:h-lal(e  route  and  jivoid  the  diffi- 
culties in  navi<:atiuo-  the  Detroit  Kiver  and  the  west  end  of  I^ake  Erie. 
'J'he  ship  canal  was  to  run  from  a  point  on  Lake  Erie  some  miles  east 
of  Point  IVlee  to  a  point  on  Lake  St.  Clair  near  the  mouth  of  the 
'J'hanies  lvi\er.  It  was  to  be  a  little  over  13  miles  in  leng-th,  with  a 
depth  of  21  feet,  and  a  water  surface  of  150  feet,  sloping  to  72  feet  at 
the  bottom.    The  estimated  cost  was  about  $r),r)()0,()()(). 

Canals  on  the  United  /Slates  side. — Canals  on  the  United  States 
side  which  may  be  included  here  are  the  St.  Clair  Plats  Canal,  Stur- 
geon Bay  &  Lake  Michigan  Ship  Canal,  Keeweenaw  Waterway,  and 
Black  Rock  Ship  Canal. 

St.  Clair  Flats  Canal. — The  St.  Clair  River  flow^s  into  Lake  St. 
Clair  through  seven  mouths,  forming  the  delta  known  as  the  St. 
Clair  Flats.  These  passes  were  obstructed  by  bars  in  the  lake  over 
which  there  was  a  least  depth  of  water  of  from  2  to  6  feet.  The  ex- 
isting canal  is  located  in  what  is  known  as  the  south  channel.  The 
original  project  for  the  construction  by  the  United  States  Government 
of  a  channel  through  the  St.  Clair  Flats  was  authorized  by  the  act 
of  March  2,  1867.  Subsequent  modifications  and  additions  were 
authorized  by  the  act  of  March  3,  1873.  Nearly  $600,000  was  ex- 
pended on  these  projects  up  to  1866.  In  the  year  named  provision 
was  made  for  a  ship  canal  consisting  of  two  dredged  cuts,  each  300 
feet  wide  and  20  feet  deep,  extending  from  deep  water  in  the  St. 
Clair  River  a  distance  of  17,460  feet  into  Lake  St.  Clair,  these  cuts 
to  be  separated  for  a  portion  <^i  this  distance,  abodt  7,221  feet,  by  a 
sand  dyke,  100  feet  wide,  revetted  on  each  side  by  sheet  piling,  the 
east  side  of  the  east  cut  to  be  protected  by  a  dyke  of  the  same  length, 
but  only  50  feet  in  width ;  it  also  provided  for  a  channel,  800  feet  wide 
und  20  feet  deep,  through  the  shoal  at  the  entrance  to  the  Detroit 
River,  known  as  Grosse  Point  Channel.  The  total  expenditure  up 
to  and  including  1920  was  $2,900,000. 

The  Sturgeon  Bay  c&  Lake  Michigan  Ship  Canal. — The  Sturgeon 
Bay  &  Lake  Michigan  Ship  Canal  consists  of  a  revetted  canal  con- 
necting Lake  Michigan  and  Sturgeon  Bay^  a  basin  having  an  area 
of  about  12  acres  inclosed  by  breakwaters  at  the  Lake  Michigan 
end  of  the  canal,  and  a  dredged  channel  connecting  the  westerly  end 
of  the  canal  with  deep  water  in  Sturgeon  Bay.  The  canal  is  one  the 
west  shore  of  Lake  Michigan,  about  47  miles  northeasterly  from  Green 
Bay  City  and  about  128  miles  northerly  from  Milwaukee.  In  its 
natural  condition  Lake  Michigan  was  separated  from  Sturgeon  Bay 
by  a  neck  of  land  about  If  miles  wide,  having  a  maximum  elevation 
above  the  lake  level  of  about  28  feet.  The  canal  and  channel  in 
Sturgeon  Bay  were  originally  constructed  by  a  private  corporation. 
The  canal  then  had  a  width  of  100  feet  at  water  line  and  a  depth  of 
about  12  feet  with  the  same  depth  in  the  channel.  The  United  States 
took  over  the  canal  in  1893,  paying  the  sum  of  $323,419.41.  Up  to 
1903,  $30,410.21  had  been  spent  for  maintenance,  making  a  total  of 
$353,829.62.  In  1903  the  project  was  enlarged  by  providing  for 
an  outer  harbor,  or  stilling  basin,  protected  by  two  converging  break- 
waters, each  1,344  feet  in  length,  extending  from  the  shore  on  either 
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side  of  tlio  oastorly  or  Lake  Michiiran  end  of  the  canal ;  for  a  channel 
extend inii:  Irom  dvcp  water  in  the  lake  to  the  canal  entrance  at  the 
shore  line,  a  total  length  of  1.800  feet,  varyin<^  in  wi(hh  from  ()00 
{eot  at  tlic  outer  end  in  (he  lak(»  to  KU)  feet  at  the  canal  entrance:  for 
a  revetted  canal,  7/200  feet  in  len^fth,  varying  in  width  from  100  to 
250  ioct :  and  for  a  cliannel  tliroiurh  Stnrc:eon  Bay  from  the  westerly 
end  of  the  canal  to  dee])  water  in  the  bay,  a  distance  of  4  miles,  having 
a  width  of  '200  feet;  all  channels  to  be  19  feet  deep  at  low-water  datum. 
A  new  project  was  started  in  1908  and  completed  in  1919.  The  total 
expenditure  on  this  waterway  has  been  $058,000. 

Ketceenaw  Waterioay. — Keweenaw  Waterway  is  a  navifjable 
channel  25  miles  lone:,  partly  natural  and  partly  artificial,  across 
Keweenaw  Point,  Mich.,  with  its  upper  or  westerly  entrance  166.5 
miles  east  of  Duluth,  Minn.,  and  its  lower  or  easterly  entrance  205.5 
miles  west  of  Sault  Ste.  Marie,  Mich.  It  consists  of  a  continuous 
channel  across  Keweenaw  Point,  with  minimum  Avidth  of  120  feet. 
The  entrances  are  protected  by  breakwaters,  and  harbors  of  refuge 
with  mooring  piers  are  conveniently  located  for  both  entrances. 

At  the  time  of  the  purchase  of  this  waterway  by  the  United  States 
on  August  3,  1891,  there  was  a  very  poor  13-foot  navigation:  the 
channel  was  narrow  and  crooked,  with  many  sharp  bends;  it  was 
poorly  marked  and  lighted ;  the  entrance  piers  were  in  very  bad  con- 
dition: the  revetments  were  decayed  or  entirely  gone;  and  there 
was  a  tonnage  tax  on  the  commerce  through  the  canals.  The  width 
of  channels  in  use  was  70  feet,  and  the  usable  low-water  depth  was 
12.5  feet. 

The  existing  project  provides  for  a  navigable  channel  across  Ke- 
weenaw Point  approximately  25  miles  long,  20  feet  deep,  with  least 
bottom  width  of  120  feet,  with  necessary  pile  and  timber  revetments ; 
a  stone-filled  timber  pier  at  the  lower  entrance  extending  to  20-foot 
depth  of  water,  3,714  feet  long;  converging  stone-filled  timber  piers 
at  upper  entrance,  with  westerly  pier  2,745  feet  long  and  easterly 
pier  2.485  feet;  with  an  upper-entrance  anchorage  basin  3,600  feet 
long  by  600  feet  Avide,  with  5.924  feet  of  pile-timber  mooring  piers; 
and  with  a  lower  anchorage  basin  one-half  mile  long  and  800  feet 
wide,  with  a  pile  timber  mooring  pier  2,000  feet  long.  The  project 
is  practicallv  completed;  the  expenditure  to  the  end  of  the  season 
of  1920  was^ nearly  $2,000,000. 

Black  Roch  Channel. — The  Black  Kock  Channel  is  a  waterway 
on  the  United  States  side  of  the  Niagara  Eiver  providing  a  safe 
passage  for  large  vessels  around  the  rapids  and  shoals  in  the  head  of 
the  river.  This  project  is  a  consolidation  ajid  improvement  on  ear- 
lier undertakings  in  the  same  channel.  The  present  project  provides 
a  channel  21  feet  deep  and  13^  miles  loiLg  from  Buffalo  Harbor 
north  or  main  entrance  channel  to  a  point  in  the  Niagara  River  op- 
posite Sixth  Avenue,  North  Tonawanda,  with  general  widths  of 
from  200  to  500  feet  in  the  various  sections.  These  consist  of  the 
Lake  Erie  entrance,  extending  2,300  feet  to  Erie  Basin  north  en- 
trance and  thence  2,190  feet  to  the  foot  of  Marvland  Street.  Buffalo; 
the  Black  Rock  Canal,  extending  3 J  miles  to  Black  Rock  Lock,  650 
feet  loniT.  near  the  foot  of  Squaw  Island;  and  the  Niagara  River 
Channel  for  a  distance  of  9.2  miles  to  the  foot  of  Tonawanda  Island, 
with  a  minimum  width  of  400  feet  and  terminated  with  a  turning 
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basin  about  1,230  feet  long  and  1,050  feet  wide.  It  also  incliifles  a 
channel  IG  feet  deep,  G,800  feet  long,  and  generally  400  feet  wide  in 
Tonawanda  inner  harbor,  and  1,400  feet  long  and  generally  180  feet 
wide  in  Tonawanda  Creek.  The  United  States  has  spent  upon  this 
waterway  for  construction  and  maintenance  about  $4,000,000. 

New  York  State  canal  systein. — The  New  York  State  canal  system 
may  be  noted  here  because  it  actually  provides  a  somewhat  round- 
about connection  between  Lake  Erie  and  Lake  Ontario  by  way  of  the 
Erie  Canal  and  the  Oswego  Branch,  and  a  much  more  roundabout 
route,  partly  American  and  partly  Canadian,  between  Lake  Erie  and 
Lake  Ontario,  respectively,  and  the  St.  Lawrence  River  by  way  of 
the  canals  above  mentioned  and  the  Champlain  Canal  from  the 
Hudson  River  to  Lake  Champlain,  thence  by  way  of  the  Chambly 
Canal  to  the  Richelieu  River,  then  through  the  St.  Ours  Lock  to  the 
lower  Richelieu  and  the  St.  Lawrence.  As  the  primary  object  of 
this  canal  S3^stem  is,  however,  to  connect  boundary  waters  with  the 
Hudson  River,  it  is  described  in  more  detail  under  subsection  (f). 

In  addition  to  the  artificial  waterways  described  above,  there  have 
been  various  projects  for  similar  canals  at  different  points  on  the 
United  States  side  of  the  boundary  which  have  never  yet  got  beyond 
the  paper  stage.  Of  these  the  following  will  be  briefly  described: 
Niagara  Ship  Canal,  Erie  &  Ontario  Sanitary  Canal,  and  Lake  Erie 
&  Lake  Michigan  Ship  Canal. 

Niagara  Ship  Canal  project. — The  project  for  a  canal  on  American 
territory  between  Lake  Erie  and  Lake  Ontario  has  been  suggested 
at  various  times  since  the  beginning  of  the  nineteenth  century.  A 
fairly  complete  account  of  the  various  projects  and  proposed  routes 
is  given  in  the  Report  of  the  Board  of  Engineers  on  Deep  Water- 
ways between  the  Great  Lakes  and  the  Atlantic  Tidewaters,  pages 
50-60.  Of  the  more  recent  projects,  five  sun^eys  and  ten  different 
estimates  have  been  made  for  a  canal,  in  seven  of  which  two  different 
routes  have  been  considered,  one  from  Niagara  River  above  the  falls 
to  Lewiston,  and  thence  by  the  Niagara  River  to  Lake  Ontario,  and 
the  other  from  Tonawanda  to  Lake  Ontario  to  Olcott.  All  these  sur- 
veys and  estimates  contemplated  the  use  of  Niagara  River  from  Lake 
Erie  to  the  entrance  of  the  canal  as  a  part  of  the  route,  but  as  the 
natural  low-water  depth  at  the  head  of  the  river  is  only  IT  feet,  mean 
stage,  any  greater  depth  of  water  would  necessitate  the  deepening 
of  the  outlet  of  the  lake  or  a  canal  around  the  rapids.  Since  to  deepen 
the  outlet  would  lower  the  general  level  of  Lake  Erie,  a  canal  around 
the  rapids  is  the  only  method  by  which  a  deep  waterway  can  be  con- 
structed without  reducing  the  depths  of  lake,  harbors,  and  channels. 

The  estimate  of  $23,617,000  made  in  1889  for  a  waterway  100  feet 
wide  and  20.5  feet  deep  from  Tonawanda  to  Olcott  did  not  include 
anything  for  the  improvement  of  the  head  of  the  river  and  there- 
fore does  not  constitute  a  complete  project  for  a  deep  waterway  be- 
tween Lakes  Erie  and  Ontario.  All  comparative  surveys  indicate 
that  the  route  via  Lewiston  and  Niagara  River  could  be  constructed 
at  less  cost  than  any  of  the  lines  direct  to  Lake  Ontario,  but  for  va- 
rious reasons  the  route  from  Tonawanda  to  Lake  Ontario  at  Olcott 
has  generally  been  preferred. 

The  board  of  engineers  on  deep  waterways  carried  out  a  recon- 
naissance of  the  section  of  country  covered  by  the  two  routes,  which, 
commencing  at  deep  water  in  Lake  Erie  off  the  entrance  to  Buffalo 
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Harbor,  run  lliroiiah  Black  Kork  Harbor  to  near  the  head  of  Squaw 
Island,  thon  lock  down  to  tlic  level  of  the  river  below  the  rapids, 
and  follow  (he  o;onernl  course  of  the  river  to  Tonawanda  and  Cayu<ra 
Island,  at  which  points,  respectively,  the  two  waterways  leave  the 
ri^•er. 

These  two  i-outes  are  known  as  tlie  I>a  Salle-Lcwiston  route  and 
the  Tonawanda-Olcott  route.  'Jlie  former,  followino;  the  route  de- 
scribed above  to  Cayu^ra  Ishind,  leaves  the  river  and  is  carried  down 
to  the  head  of  the  escarpment  above  Lewiston;  from  there  it  fol- 
lows the  blutf  down  to  the  Niagara  about  a  half  mile  below  Lewis- 
ton,  with  6  double  locks  of  40  feet  lift  each  and  two  double  locks 
of  39.4  feet  lift  each.  The  fall  of  the  river  from  the  foot  of  the 
lowest  lock  to  Lake  Ontario,  6  miles,  is  about  0.2  foot,  making  the 
total  lockage  and  slope,  from  Lake  Erie  to  Lake  Ontario,  330  feet. 
For  a  distance  of  6  miles  the  prism  of  the  waterway  is  entirely  in 
rock.  Estimates  for  a  30-foot  channel  were,  in  1900,  with  Lake 
Erie  regulated,  $73,534,350,  and  with  standard  low  water,  $75,084,- 
453;  for  a  21-foot  channel,  Lake  Erie  regulated,  $42,393,203,  and 
with  standard  low  water,  $43,214,344.  The  Tonawanda-Olcott  route 
leaves  the  Niagara  River  at  the  head  of  Tonawanda  Island  and  is 
carried  down  a  distance  of  13.2  miles  to  the  head  of  the  escarpment 
west  of  Lockport,  where  the  ridge  to  be  cut  through  has  an  eleva- 
tion of  636  feet  above  tidewater,  or  71  feet  above  the  "water  surface 
in  the  canal.  From  the  top  of  the  escarpment  the  line  descends  to 
Lake  Ontario,  11.2  miles,  with  two  single  and  three  double  locks  of 
40-feet  lift  each,  one  single  lock  with  30.5  feet  lift,  and  three  double 
locks  with  30  feet  lift  each.  At  a  distance  about  1  mile  above  Lake 
Ontario  the  line  enters  the  gorge  at  Eighteenmile  Creek  and  follows 
it  to  the  lake  where,  at  Olcott,  it  was  proposed  to  create  a  harbor  by 
widening  Eighteenmile  Creek  to  the  width  of  400  feet  from  the  last 
lock  to  the  lake  and  protecting  the  entrance  by  breakwaters.  Esti- 
mates on  this  route,  for  a  30-foot  channel,  were,  with  Lake  Erie 
regulated,  $75,572,250,  and  with  standard  low  water,  $77,221,353: 
for  a  21-foot  channel,  with  Lake  Erie  regulated,  $48,453,753,  and 
with  standard  low  water,  $49,274,894.  This  project  is  again  reported 
on  in  considerable  detail  by  Col.  J.  G.  Warren  in  his  report  on  diver- 
sion of  water  from  the  Great  Lakes  and  Niagara  River,  his  estimates 
running  from  $120,000,000  for  a  25-foot  channel  to  $155,000,000  for 
a  30-foot  channel. 

Erie  and  Ontario  Sanitary  Canal. — This  project,  which  has  re- 
peatedly been  brought  before  the  commission  at  its  hearings  in  con- 
nection with  the  pollution  of  boundary  waters  investigation,  contem- 
plates the  building  of  a  canal  from  the  mouth  of  Smokes  Creek  in  the 
city  of  Lackawanna  and  passing  around  the  city  of  Buffalo  through 
a  tunnel  6  miles  long  to  Lockport,  thence  over  the  escarpment  into 
Eighteenmile  Creek,  emptying  into  Lake  Ontario.  The  company 
asked  permission  to  divert  8,000  second- feet  of  water  from  Lake  Erie 
and  Niagara  River  for  sanitation,  navigation,  and  power.  The 
project  was  brought  before  the  commission  primarily  as  a  remedy 
for  the  pollution  of  the  Niagara  River.  The  commission's  consulting 
sanitary  engineer  in  his  report  upon  remedial  measures  says : 

The  primary  function  of  this  canal  project  is  the  development  of  water  power, 
but  incidental  to  such  development  there  are  certain  possibilities  of  improved 
shipping  facilities  and  of  the  utilization  of  the  canal  waters  for  purposes  of 
sewage  dsposal. 
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In  regard  to  the  latter  purpose,  he  was  of  the  opinion  that  even 
with  the  present  popuhition  the  concentration  of  pollution  alone  the 
shores  of  Lake  Ontai'io  outside  the  main  (^urrent  of  the  Niagara  River 
would  become  a  much  more  serious  menace  than  the  existing  condi- 
tions and  would  more  than  offset  any  improvement  in  the  condition 
of  the  Niapira  Kiver;  and  he  pointed  out  that  Avith  the  increase  of 
population  this  condition  would  he  a^f!:ravated.  The  testimony  and 
reports  on  this  project  in  the  publications  of  the  commission  will  be 
found  in  the  1914  hearings,  pages  286  et  seq.,  the  report  of  the  com- 
mittee on  pollution,  1913,  pages  20  et  seq.,  and  the  report  of  the  con- 
sulting sanitary  engineer,  1916,  pages  16-18  and  77-78. 

It  may  be  noted  that  the  following  bill  was  introduced  in  the  House 
of  Representatives  on  June  20,  1919  : 

A  bill  to  provide  for  the  constrnction  of  a  ship  canal  from  Lake  Erie  to  Ivake 
Ontario  for  the  improvement  of  navigation,  to  prevent  the  pollution  of  inter- 
national waters  in   the  Niagara  River,  and  the  development  of  water  power. 

In  Col.  J.  G.  Warren's  report  on  investigation  of  water  diversion 
from  Great  Lakes  and  Niagara  River,  1921,  the  conclusion  is  reached 
that  the  above  scheme  considered  as  a  sanitary  project  has  little  to 
recommend  it;  as  a  navigation  project  it  is  found  to  be  subject  to 
fatal  objections.  Its  advantages  as  a  power  proposition  are  consid- 
ered problematical. 

Lake  Erie  and  Lake  Michigan  Ship  Canal. — In  1908  the  Com- 
mittee on  Railways  and  Canals  of  the  House  of  Representatives  re- 
Eorted  on  a  resolution  to  authorize  a  survey  for  a  ship  canal  from 
lake  Erie  to  Lake  Michigan  by  way  of  Fort  Wayne,  and  recom- 
mended that  the  resolution  be  adopted  with  the  amendment  that  the 
proposed  surveys  include  other  proposed  routes  for  a  ship  canal  be- 
tween the  two  lakes.  The  canal  was  to  run  from  the  most  available 
westerly  point  of  Lake  Erie  to  a  point  at  or  near  Benton  Harbor  on 
Lake  Michigan,  at  an  estimated  cost  of  $100,000,000.  (See  H.  Rept. 
No.  1760,  60th  Cong.,  1st  sess.) 

(D   CANALS  NOT  CONNECTING  BOUNDARY  W^ATERS. 

Canals  on  Canadian  side. — Of  the  canals  on  the  Canadian  side, 
coming  under  this  subdivision,  the  St.  Ours  Lock  and  Dam  and  the 
Chambly  Canal  connect  the  St.  Lawrence  with  Lake  Champlain  and 
the  Hudson;  the  Rideau  Canal  connects  Lake  Ontario  with  the  Ot- 
tawa River;  and  the  St.  Annes  Lock,  Carillon  Canal,  and  Green- 
ville Canal,  in  conjunction  with  the  Lachine  Canal,  furnish  wat^r 
transportation  between  Montreal  and  Ottawa.  The  projected 
Georgian  Bay  Canal  would  provide  a  deep  waterway  between  Mon- 
treal and  Georgian  Bay.  Two  other  projects  mentioned  below  were 
designed  to  connect  the  Ottawa  River  with  the  St.  Lawrence. 

Richelieu  River  Carials. — The  Richelieu  River  to  Lake  Champlain 
route,  commencing  at  Sorel,  at  the  confluence  of  the  rivers  St.  Law- 
rence and  Richelieu,  46  miles  below  Montreal,  extends  along  the 
River  Richelieu,  through  the  St.  Ours  Lock  to  the  basin  at  Chambly ; 
thence  by  the  Chambly  Canal  to  St.  Johns,  and  up  the  River  Richelieu 
to  Lake  Champlain.  The  distance  from  Sorel  to  the  boundary  line 
is  81  miles.  Minimum  depth  of  water  is  6  feet  5  inches.  At  White- 
hall, at  the  southern  end  of  Lake  Champlain,  connection  is  obtained 
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l\y  niortiis  of  (lio  (^haniplain  (\mal  witli  \\\v  Jludsoii  K'nci'.  \>y  wliich 
the  city  of  Now  Voik  is  dircH'llv  roaclied. 

Sf.  Ovrs  Lock  (I ml  I>(ifn. — 'V\\o  St.  Ours  Lock  and  Dam  is  one- 
eighth  of  a  mile  in  len;j:th,  uilh  one  lock  200  feet  lon<r  by  45  feet 
wide,  and  7  feet  of  water  on  the  sills.  The  dam  in  the  western 
channel  is  GJX)  feet.  St.  Ours  is  on  the  lvi(helieu  Kiver,  14  mile.s 
from  Sorel.  At  this  point  the  river  is  divided  by  a  small  island 
into  two  channels,  the  St,  Ours  T^ock  l)eiri^r  in  the  eastern  (  hannei. 
There  is  a  navigable  depth  in  the  Richelieu  of  7  feet  between  St. 
Oui-s  Lock  and  Chambly  Basin,  a  distance  of  32  miles. 

('h(n)ibh/  Canal. — The  Chambly  Canal,  which  overcomes  the  rapids 
between  Cliambly  and  St.  Johns,  on  the  Richelieu  River,  has  a  length 
of  12  miles,  with  9  locks,  varyino-  in  leniith  from  118  to  125  feet,  and 
in  width  from  22^  to  24  feet.  The  depth  of  water  on  the  sills  is  GJ, 
and  the  total  rise  or  lockage,  74  feet.  The  canal  is  60  feet  wide  at 
the  water  surface. 

In  this  connection  the  following  table  showing  the  distance  be- 
tween Sorel  and  New  York  will  be  of  interest : 

Miles. 

Sorel  to  St.  Ours  Lock 14 

St.  Ours  to  Chambly  Canal 32 

Chambly  Canal 12 

Chambly  Canal  to  boundary  line 23 

Boundary  line  to  Champlain  Canal 111 

Chnmplain  Canal  to  junction  with  Erie  Canal 66 

Erie  Canal  from  Junction  to  Albany 7 

Albany  to  New  York  City 140 

Total  distance,  Sorel  to  New  York 411 

Rideau  Canal. — The  Rideau  system  connects  the  River  Ottawa  at 
the  city  of  Ottawa  with  the  eastern  end  of  Lake  Ontario  at  Kingston, 
a  distance  of  1264  miles.  There  are  altogether  47  locks,  88  ascending 
from  Ottawa  to  the  heio-ht  of  land  and  14  descending  from  iho.  height 
of  land  to  Kingston.  The  total  lockage  is  457J  feet.  The  dimensions 
of  the  locks  are  134  feet,  and  the  depth  of  water  on  the  sills.  5  feet, 
with  the  same  navip-ation  depth  through  the  several  reaches.  The 
minimum  breadth  of  the  canal  at  the  surface  of  the  water  is  80  feet. 
A  branch  of  the  Rideau  Canal  runs  from  Beveridges  Bay  on  Lake 
Rideau  to  the  town  of  Perth,  a  distance  of  7  miles. 

Ottawa  River  Canals — Ste.  Annes  Loch. — Of  the  three  works  on 
the  Ottawa  River,  the  first,  Ste.  Annes  Lock,  is  15  miles  above  the 
Lachine  Canal.  The  lock  and  piers  are  one-eighth  of  a  mile,  the 
dimensions  of  the  lock  being  200  feet  by  45,  and  the  depth  on  the  sill 
9  feet.  This  work  surmounts  the  Ste.  Annes  Rapids  between  He 
Perrot  and  the  head  of  the  island  of  Montreal,  at  the  outlet  of 
that  portion  of  the  Ottawa  River  which  forms  the  lake  of  Two 
Mountains. 

Carillon  Canal. — The  Carillon  Canal,  27  miles  above  Ste.  Annes 
Lock,  overcomes  the  Carillon  Rapids.  The  canal  is  three-quarters  of 
a  mile  in  length.  There  are  two  locks,  each  200  feet  long  by  45  feet 
wide,  and  with  9  feet  of  water  on  the  sills.  Width  of  canal  at  water 
surface,  110  feet. 

GrenviUe  Canal. — The  Grenville  Canal,  by  wliich  the  Long  Sault 
Rapids  (Ottawa  River)  are  avoided,  is  about  5G  miles  below  the  city 
85376— S.  Doc.  114,  67-2 3 
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of  OttiiAva.  Tlio  canal  is  5:J  niilcvs  loi)<^,  50  to  80  feet  Avide,  water  sur- 
face- Tliorc  are  five  locks,  each  200  feet  long  by  45  wide,  trith  9  feet 
of  water  on  tlie  sills. 

(Georgian  Hay  Ship  Canal  project. — 'Jlie  project  of  a  ship  canal 
between  the  St.  Lawrence  and  Georfi^ian  Bay  by  way  of  the  Ottawa 
Iviver,  Lake  Nii)issin!i:,  and  French  Kivcr,  dates  back  to  1837,  when  a 
report  on  the  i)()ssibilities  of  the  Geor<rJan  Bay  route  for  canal  con- 
struction was  made  by  Messrs.  John  ]\rcNau<i:hton  and  Charles  P. 
Treadwcll.  'I'lie  route  itself  had  been  the  main  highway  of  the  fur 
trade  from  Ujc  days  of  Chami)lain,  but  because  of  its  many  portages 
Avas  practicable  only  for  canoes.  In  18r>8  AValter  Shanly  made  a  re- 
port on  the  proposed  canal  for  the  Canadian  Parliament.  He  esti- 
mated the  cost  of  construction  of  a  10- foot  waterway  at  $24,600,000, 
his  plan  being  in  general  terms  to  cut  canals  at  all  points  not  already 
navigable,  in  preference  to  the  canalization  and  regulation  of  the 
river.  j\Ir.  Shanly  met  the  problem  of  the  summit  level  by  sug- 
gesting that  the  level  of  Lake  Nipissing  should  be  raised  until  it 
became  the  summit  level. 

Mr.  T.  C.  Clark,  Avho  continued  Mr.  Shanly "s  work  and  reported  in 
1860,  estimated  the  cost  of  a  12-foot  waterAvay  at  $12,057,680,  the  de- 
crease in  the  estimate  being  due  mainly  to  the  adoption  of  consider- 
ably lower  unit  prices  for  the  necessary  excavation.  Mr.  Clark 
favored  where  possible  the  use  of  canalized  river  in  preference  to 
canal.  Although  the  feasibility  of  the  project  as  an  engineering 
problem  had  been  established,  there  was  much  difference  of  opinion 
as  to  its  value  from  a  commercial  point  of  view,  and  the  plan  was 
shelved  for  some  years.  About  1890  agitation  in  favor  of  the  project 
recommenced,  and  Mr.  T.  C.  Clark  was  again  called  u])on  to  report. 
In  1898  he  recommended  the  adoption  of  a  barge  canal  with  14-foot 
depth  on  the  lock  sills.  The  idea  of  raising  the  level  of  Lake  Nipis- 
sing as  a  solution  of  the  summit-level  problem  w^as  now  abandoned 
on  account  of  the  growth  of  settlement  around  the  shores  of  the  lake, 
and  Mr.  Clark  proposed  instead  lowering  of  the  small  summit  lakes. 
Trout  and  Turtle  Lakes,  to  the  level  of  Lake  Nipissing. 

The  project  again  lapsed  for  a  time  and  was  once  more  revived  in 
1904,  when  the  Canadian  Government  authorized  a  complete  survey. 
An  interim  report  on  the  survey  w^as  laid  before  Parliament  in  1908, 
and  a  final  report  in  the  following  year.  The  Government  engineer- 
ing board  having  the  matter  in  hand  reported  that  a  22-foot  water- 
way for  the  largest  lake  boats,  600  feet  by  60  feet  by  20  feet  draft, 
could  be  built  in  10  years  at  a  cost  of  $100,000,000,  and  that  the  an- 
nual maintenance  would  be  approximately  $900,000,  including  the 
operation  of  storage  reservoirs  for  the  better  distribution  of  the  flood 
waters  of  the  Ottawa  River.  These  storage  reservoirs  have  since 
been  built,  but  the  project  as  a  whole  still  awaits  Government  ap- 
proval. It  may  be  noted  that  the  distance  from  Montreal  harbor  to 
French  River  village  on  Georgian  Bay  |s  440  miles.  The  rise  from 
Montreal  Harbor  to  the  summit  of  659  feet  can  be  overcome  by  23 
locks,  ranging  from  5  feet  to  50  feet  in  lift,  and  the  descent  of  98 
feet  from  the  summit  to  Georgian  Bay  can  be  made  by  four  locks, 
ranging  fi'om  21  feet  to  29  feet  in  height  of  lift,  or  altogether  27 
locks,  connecting  23  navigable  pool  levels  of  various  lengths.  Fur- 
ther details  of  the  project,  including  estimates  as  to  the  additional 
cost  of  alternative  schemes  involving  larger  locks,  and  an  increased 
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depth.  (lifToroiit  routes,  etc..  will  be  found  in  tlio  report  ui)on  the 
(HV)r^rian  ]^ay  Sliip  Canal,  1009. 

I'rojccts  for  canals  connecting  the  St.  Loio'ence  and  the  Ottaica. — 
In  an  article  in  the  Canndiun  P'nfrinecr,  March  22.  1917,  by  C.  R. 
Coutlee,  of  the  Public  A\'orks  I)ei)artnient  of  Canada,  some  inter- 
estin<r  ideas  are  worked  out  in  connection  with  the  regulation  of  the 
Ottawa  and  St.  Lawrence  Rivers  for  navi<ration  and  water  power, 
Mr.  Coutlee  su<z<rested,  amon<j^  other  thin<rs,  the  })i'acticabilitv  of  a 
ship  route  from  Montreal  via  Lake  St.  Louis,  Lake  of  Two  ^loun- 
tains,  and  the  Ottawa  River  to  HaAvkesbury,  thence  across  country 
by  the  valley  of  the  South  Nation  River  to  Cardinal,  on  the  St. 
Lawrence. 

A  somewhat  similar  project  was  su<ro:ested  bv  Mr.  Xoulan  Cau- 
chon  in  an  article  in  the  Toronto  Star  Weekly,  May  11,  1918.  (See 
also  Debates  of  House  of  Commons,  May  18,  1918.)  This  was  a  com- 
bined irrigation  and  navigation  project,  the  former  to  convert  what 
is  knoAvn  as  the  Mer  Bleu,  a  few  miles  southeast  of  Ottawa,  into  a 
great  reservoir  into  which  the  flood  waters  of  the  Rideau  River 
would  be  directed,  creating  a  lake  of  over  30  miles  square,  to  be 
utilized  in  irrigating  a  large  section  of  eastern  Ontario.  The  navi- 
gation side  of  the  project  contemplated  the  utilization  of  the  main 
canal  of  the  irrigation  scheme  for  navigation  purposes.  This  would 
give  a  deep  waterway,  30  feet  deep,  from  Cardinal  on  the  St.  Law- 
rence to  the  city  of  Ottawa,  with  only  three  locks  at  the  Ottawa  end. 
This  project  was  discussed  at  the  commission's  hearing  held  in 
Ottawa  in  October,  1920. . 

Lake  Superior  and  Lake  of  the  Woods  loaterivay  project. — In  1906, 
in  a  report  to  the  International  Waterways  Commission,  Mr.  J.  G. 
Sing,  of  the  Public  Works  Department  of  Canada,  said : 

Capitalists  are  reported  to  have  already  proposed  the  canalization  of  the 
waters  lyincr  between  Lake  Superior  and  Lake  Winnipejr.  *  *  *  i  find 
upon  reference  to  the  report  of  the  engineers  who  made  the  survey  that  there 
are  311  miles  of  navigable  waters  between  the  summit  near  Lake  Superior  and 
the  Lake  of  the  Woods,  and  by  the  proper  arrangement  of  a  series  of  stop-log 
dams  and  the  construction  of  locks  these  waters  can  be  fully  utilized  for 
transportation  purposes.  The  navigation  as  proposed  would  entail  very  little 
canal  work,  as  the  cutting  would  not  amount  to  more  than  1  mile  in  the  entire 
distance  of  811  miles.  *  *  *  The  total  cost  of  opening  up  this  route  has 
been  estimated  at  $1,500,000  by  the  engineers  who  made  the  survey. 

^  Canals  on  United  States  side. — Waterways  coming  under  this  sec- 
tion on  the  United  States  side  of  the  boundary  are  the  Xew  York 
State  canal  system,  the  Ohio  State  canals,  the*^  Illinois  canals,  and 
the  Portage  Canal  connecting  the  Fox  and  Wisconsin  Rivers,  as  well 
as  several  projects  not  yet  developed  except  on  paper. 

New  York  State  canal  system. — The  Xew  York  State  canal  svs- 
tem  includes  the  Erie  or  main  line,  Buffalo,  N.  Y.,  to  Troy,  N.  Y.; 
Champlain  branch,  Hudson  River  to  Lake  Champlain;  Oswego 
branch,  Oswego  River  to  Lake  Ontario;  Ca3aiga  and  Seneca  branch, 
from  Erie  line  to  heads  of  Caj^u^ra  and  Seneca  Lakes. 

Without  attempting  to  describe  fully  the  very  intricate  history  of 
these  canals,  it  may  be  noted  that  in  1792  the  Western  Inland  Navi- 
gation Co.  was  chartered  by  the  Stale  of  Xew  York  to  construct  a 
canal  connecting  the  Hudson  River  and  Lake  Ontario.  By  the  end 
of  1796,  6  miles  of  canal  had  actually  been  built  at  and  about  Little 
Falls,  to  facilitate  the  use  of  the  upper  Mohawk,  the  work  costing 
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$400,000,  (he  State  takin<r  200  shnies  of  the  company's  stock.  Soon 
after  the  Oswego  Ivivor,  flowiii<jj  into  T^ake  Ontario,  Avas  connected 
with  (^ayuiLra  and  Seneca  Lakes.  The  conflictinfr  chiims  of  other 
routes  hchl  iij)  the  project  for  many  years,  and  in  1808  the  New  York 
Le<xishitiire  appointed  a  committee  to  consider  ])hins  for  a  canal  to 
Lake  Erie.  Siij-veys  were  carried  out,  demonstrating]^  the  prnctica- 
bility  of  the  route,  which  was  later  adopted.  In  1810  a  canal  com- 
mission was  appointed,  which  estimated  the  cost  of  a  canal  at  $5,000,- 
000.  Financial  difTiculties  a^ain  delayed  the  project,  but  in  1817  the 
leofislature  authorized  tlie  construction  of  the  canal  by  a  canal  board, 
and  the  same  year  Gov.  Clinton  turned  the  first  sod  at  the  village 
of  Rome  on  the  Mohawk  Kiver.  By  October,  1819.  the  section  be- 
tween Rome  and  ITtica,  15  miles,  was  open  to  na vibration.  In  Xovem- 
ber  of  the  same  year  boats  from  the  Hudson  River  passed  into  Lake 
Champlain,  and  the  following":  year  the  Erie  project  reached  the 
Seneca  River  and  was  completed  to  Buffalo  in  1825.  In  October  of 
that  year  Gov.  Clinton  with  a  distincfuished  party  made  the  fir.st  trip 
by  boat  throucrh  the  canal  from  Buffalo  to  Albany,  and  down  the 
river  to  Ncav  York.  The  cost  up  to  this  time  amounted  to  somethinj^ 
over  $7,100,000.  The  same  year  Avork  was  beoun  on  a  equal  38  miles 
lonir  connectinii^  the  Erie  Canal  Avith  Lake  Ontario  at  Oswego. 

The  capacity  of  the  Erie  Canal  A'ery  soon  became  inadequate.  It 
could  only  float  boats  80  feet  lone  by  15  feet  Avide  and  3J  feet  draft, 
the  maximum  burden  beinof  75  tons.  In  1835  the  legislature 
authorized  enlargenlent  to  accommodate  \^essels  of  200  tons.  The 
Avork  Avent  forAvard.  and  after  mauA"  A^icissitudes  Avas  comnleted 
in  1862,  at  a  cost  of  $33,000,000.  The  Erie  Canal  was  then  70  feet 
wide  at  the  surface  and  7  feet  deep,  accommodatinof  vessels  of  240 
tons.  In  1862  all  tolls  were  abolished  on  the  canal.  In  1895  the  leo:is- 
lature  authorized  the  deepening  of  the  canal  to  9  feet;  and  in  1903  a 
much  more  ambitious  project  was  authorized — that  is,  the  enlarge- 
ment of  the  canal  to  122  feet  at  the  surface,  with  a  depth  of  12  feet, 
which  AYould  accommodate  boats  150  feet  long.  This  was  estimated 
to  cost  $101,000,000. 

In  1909  by  another  referendum  A-ote  the  Cayuga  and  Seneca  Canal 
was  added  to  the  Barjie  Canal  SA^stem,  at  an  estimated  cost  of  $7,000,- 
000;  by  a  third  referendum  vote  in  1911,  $19,800,000  was  appro- 
priated for  building  terminals  for  the  Barge  Canal  at  A^arious  munici- 
palities throuirhout  the  State :  and  by  a  fourth  referendum  A^ote  in 
1915  the  further  sum  of  $27,000,000  was  appropriated  to  coA-er  the 
full  completion  of  the  canal  system.  Actual  construction  Avork  on 
the  enlarged  canals  w^as  begun  in  the  spring  of  1905.  It  comprises 
the  folloAvinff  lines  or  branches,  all  of  Avhich  were  opened  for  navi- 
ofntion  on  MaA^  15,  1918: 


Erie  or  main  line,  from  Troy  Lock,  in  Hudson  River,  to  Tonawanda,  on  Niagara 

River 

Champlain  branch,  from  Waterford  (pool  of  Troy  Dam),  on  Hudson  River,  to  AVhite 

hall,  on  Lake  Champlain , 

Oswego  branch,  from  Three  Rivers  Point,  at  head  of  Oswego  River  (confluence  of 

Seneca  and  Oneida  Rivers),  to  Oswego,  on  Lake  Ontario 

Cayuga  and  Seneca  branch,  from  Erie  line,  at  conPuence  of  Seneca  and  Clyde  Rivers, 

to  Ithaca,  on  Cayuga  Lake,  and  Montour  Falls,  on  Seneca,  aggregating , 


Length 
(miles). 


Locks. 


340.68 

35 

60.70 

11 

23.43 

7 

92.83 

4 

f;T.   LAWRENCE   WATERWAY.  37 

It  uAs  stntod  in  ovidonce  that  the  total  oxpondituros  on  tlio  Xow 
York  State  canals  amounted  to  ahont  $300,000,000. 

Ohio  State 'ra7\nls — }fh7in}  avd  Kric  ravnl. — Tho  Miami  and  Krie 
Canal  connects  with  Swan  Creek  (tributary  to  Maumce  River  at 
Toledo)  1^  miles  above  its  mouth.  The  canal  thence  to  Cincinnati 
has  a  total  lenofth  of  244  miles,  and  the  Sidney  feeder  branch  from 
the  south  end  of  lioramie  summit  to  Port  Jefferson  is  14  miles  lonpf. 
The  ori«rinal  canal  had  the  followinix  dimensions:  From  Toledo  to 
Junction  (with  Wabash  and  Erie  Canal),  a  distance  of  64  miles, 
the" top  width  was  GO  feet,  the  bottom  width  40  feet,  and  the  de))th 
6  feet.  From  Junction  to  Dayton,  a  distance  of  114  miles,  the  top 
width  was  50  feet,  the  bottom  width  36  feet,  and  the  depth  5  feet. 
From  Dayton  to  Cincinnati,  a  distance  of  66  miles,  the  top  width 
was  40  feet,  the  bottom  width  26  feet,  and  the  depth  4  feet.  The  lock 
chambers  were  90  feet  loner  and  1.")  feet  wide,  and  the  controllinir 
depth  on  the  miter  sills  4  to  6  feet. 

The  Loramie  summit  level  of  the  canal  is  '^^72  feet  above  Lake  Erie 
and  about  516  feet  above  the  Ohio  River.  There  are  52  locks  in  the 
length  of  123  miles  from  Toledo  to  the  north  end  of  Loramie  summit, 
and  43  locks  in  the  length  of  100  miles  from  the  south  end  of  Loramie 
summit  to  Cincinnati.  The  canal  has  no  connection  with  the  Ohio 
River  at  Cincinnati,  the  10  locks  at  this  end  havinor  been  cut  off  in 
1863. 

The  State  of  Ohio  in  1906  began  operations  for  the  extensive  im- 
provement of  the  canal  by  reconstructing  locks,  aqueducts,  dams,  etc. : 
by  increasing  the  surface  width  of  the  canal  between  Dayton  and 
Cincinnati  to  50  feet  (except  at  a  few  points  where  local  conditions 
prevent)  and  the  depth  to  5  feet:  and  by  restoring  the  original  di- 
mensions above  given  over  the  remainder  of  the  canal.  If  completed 
according  to  these  plans,  the  canal  would  have  60  feet  surface  width 
and  6  feet  depth  between  Toledo  and  Junction  (64  miles),  and  prac- 
tically 50  feet  surface  width  and  5  feet  depth  from  Junction  to  Cin- 
cinnati (180  miles),  and  would  admit  the  passing  of  boats  82  feet 
long.  14^  feet  beam,  drawing  4^  feet  of  water.  No  work  in  prosecu- 
tion of  the  above  project  has  been  done  in  recent  years. 

The  section  between  Toledo  and  Defiance.  55  miles,  having  a  mini- 
mum width  of  60  feet  and  6  feet  depth  on  miter  sills,  is  open  for 
navigation.  Between  Defiance  and  Cincinnati  the  canal  is  not  navi- 
gable, although  a  portion  of  it  is  kept  filled  and  is  used  as  a  source 
of  water  supply  for  industries  located  alons:  its  banks. 

Northern  division  of  the  Ohio  cojials. — The  northern  division  of 
the  Ohio  canals  connects  with  the  Cuyahoga  River  4}  miles  above 
the  lake  and  extends  to  Dresden  on  the  Muskingum  River,  a  distance 
of  149J  miles.  The  original  canal  had  a  minimum  width  of  40  feet 
at  the  surface  and  26  feet  at  the  bottom,  with  a  depth  of  4  feet.  The 
lock  chambers  were  90  feet  long  and  15  feet  wide,  and  the  control- 
ling depth  on  the  miter  sills  4  feet.  From  Cleveland  to  Portage  sum- 
mit, 35  miles  from  the  Cuyahoga  River  and  395  feet  above  Lake  Erie 
(at  elevation  573  feet  above  mean  sea  level),  there  are  42  locks:  from 
Portage  summit  to  Dresden  there  are  31  locks,  with  a  fall  of  238  feet. 
At  Dresden  access  to  the  Muskingum  River  is  afforded  by  a  flight 
of  three  locks,  with  a  fall  of  30  feet. 

The  State  of  Ohio  in  1905  initiated  work  under  a  project  for  the 
rehabilitation  of  the  northern  division  of  the  Ohio  canals  by  increas- 
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inp:  the  ininimnni  widlli  to  50  feet  at  the  watoi*  lino  niid  -^0  feet  at  the 
bottom,  and  the  depth  to  5  feet,  and  also  rebuildinn:  locks,  aqueducts, 
dams,  etc.  The  canal  if  finished  acc()rdin<i^  to  this  plan  would  admit 
the  passing  of  boats  &J,  feet  long,  14^  feci  hcnin,  (hawin^r  4^  feet  of 
water. 

Under  date  of  December  27,  1912,  tlie  superintendent  of  public 
works  of  Ohio  stated  that,  since  1J)()<S,  the  le<rislature  had  failed  to 
make  appropriations  suflicient  to  com])lete  the  work  and  that  the 
funds  provided  have  only  enabled  the  State  to  improve  the  canal 
from  Cleveland  to  Newcomersiown,  a  distance  of  IIG  miles,  or  to 
within  3rU  miles  northerly  from  Dresden. 

February  4,  1914,  it  was  further  reported  that  the  floods  of  1913 
had  dama<ied  the  canal  to  such  an  extent  tliat  the  following  conditions 
obtained:  From  Cleveland  to  Brecksville,  IT  miles,  the  canal  was 
intact;  Brecksville  to  Akron,  16  miles,  practically  destroyed;  Akron 
to  Massillon,  21  miles,  good  water;  Massillon  to  Zoar,  18  miles,  no 
water;  the  next  24  miles  to  Dresden,  a  fair  supply  of  water. 

From  Dresden  to  the  mouth  of  the  Muskingum  River  at  Marietta 
on  the  Ohio  River  the  distance  is  91  miles,  with  a  fall  of  154  feet. 
This  section  of  the  river  has  been  improved  for  slackwater  naviga- 
tion by  11  locks  having  159  feet  minimum  available  length,  36  feet 
width,  and  6  feet  depth  over  the  miter  sills.  The  minimum  depth 
for  the  waterway  is  about  5.5  feet  and  the  improvement  is  in  good 
condition. 

Illinois  waterways. — The  heisfht  of  land  in  the  upper  waters  of  the 
Chicago  River  and  those  of  the  Des  Plaines  is  so  insignificant  that 
in  the  days  of  the  fur  trade  it  was  quite  practicable  at  one  season  of 
the  year  for  canoes  and  even  boats  of  6  or  8  tons  to  travel  be- 
tween Lake  Michigan  and  the  Mississippi.  At  other  seasons  of  the 
year,  however,  portages  of  several  miles  had  to  be  made.  Early  in  the 
last  century  plans  for  improving  this  water  route  were  transmitted 
to  Congress. 

Illinois  di  Michigan  Canal. — The  project  of  the  Illinois  &  Michigan 
Canal  dates  back  to  the  period  immediately  following  the  war  of 
1812,  but  construction  was  not  actually  begun  until  1836.  The  canal 
left  the  Chicago  River  at  the  Forks,  5.4  miles  from  Lake  Michigan, 
extended  across  the  Portage  Swamp  region  to  the  Des  Plaines  Val- 
ley, thence  skirted  the  southeasterly  margin  of  the  valley  to  Joliet, 
thence  along  the  northerly  margin  to  La  Salle,  a  distance  of  97.24 
miles,  and  descended  146.6  feet  from  low  water  of  Lake  Michigan  to 
low  water  of  the  Illinois  River.  The  water  supply  was  from  the 
lake,  by  way  of  the  Chicago  River,  the  summit  level  having  a  de- 
clivity of  one-tenth  foot  per  mile  for  29  miles  to  Lockport.  The 
surface  of  the  canal  was  60  feet  with  a  depth  of  6  feet.  The  canal 
had  15  lift  locks  and  1  guard  lock  110  feet  long,  18  feet  wide,  and 
6  feet  deep.  The  canal  was  actually  opened  to  traffic  in  1848.  The 
summit  level  was  reduced  in  1866-1871.  The  total  cost- of  construc- 
tion was  something  over  $9,500,000. 

In  1882  it  was  proposed  to  transfer  the  canal  to  the  Federal  Gov- 
ernment, but  the  bill  covering  this  project  failed  to  pass  Congress  in 
1888.  Meanwhile  the  Federal  Government  had  carried  out  dredging 
in  the  lower  Illinois  River  in  1852,  and  between  1867  and  1877  the 
State  improved  the  same  portion  of  the  waterway  by  locks  and  dams. 
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the  locks  bein^  350  iVet  lon^j,  75  foot  wide,  and  7  feet  deep.  The 
Federal  (lovenmu  nl  (•oni])loted  the  project  hetween  l.SSO  and  1803  by 
works  at  La  Grange  and  Ivanipsville.  Tlie  expenditure  l)y  tlie  United 
States  for  surveys  and  improvements  between  the  Chicago  Kiver  and 
the  Mississippi  lliver  bv  way  of  the  Illinois  River  up  to  1911  was 
over  $'J.;V25,(X)0. 

T^y  a  law  effective  July  1,  1017,  the  canal  is  now  under  the  juris- 
diction of  the  State  department  of  public  works  and  buildin<rs,  di- 
vision of  waterways,  which  has  supervision  over  all  waterways  of  the 
State  except  the  Chicago  Sanitary  District's  Draina<re  Canal. 

As  a  result  of  the  connection  established  between  the  Sanitary 
Canal  and  the  Illinois  c^  Michiiran  Canal,  the  portion  of  the  latter 
between  the  Chicnao  River  and  Joliet  is  not  used  for  navi<^ation. 
Practically  all  boats  (subject  to  bridije  headroom)  now  use  the  Sani- 
tary (\inal  and  lock  to  the  above-mentioned  connection. 

The  G4  miles  of  the  Illinois  &  ^richii2:an  Canal  between  Joliet  and 
La  Salle,  still  utilized  as  part  of  this  route,  has  11  locks,  vv'hich  will 
accommodate  boats  of  the  followinir  maximum  dimensions:  Length 
98  to  102  feet,  dependinir  upon  the  model;  beam,  16  feet;  draft.  4 
feet  5  inches;  and  height  11  feet  2  inches  above  water  level.  Lockage 
and  mileage  toll  charges  in  addition  to  an  initial  registration  fee, 
are  assessed  on  all  craft  navigating  the  canal,  graduated  according 
to  character,  size,  and  tonnage. 

On  May  13,  1918,  an  allotment  of  $150,000  was  made  by  the  Presi- 
dent from  the  appropriation  for  National  Security  and  Defense, 
'  War  Department,  for  the  restoration  of  the  canal.  I)uring  the  year 
the  locks  and  aqueducts  were  repaired  and  some  dredging  done. 
On  September  1,  1018,  the  canal  was  opened  for  navigation,  and  at 
the  close  of  the  season  boats  drawing  4  feet  of  water  could  pass 
through.  The  special  appropriation  having  lapsed,  work  was  sus- 
pended June  30,  1010,  the  expenditure  at  that  time  being  $121,703.05. 
At  that  date  a  depth  of  5  feet  in  the  open  channel  had  been  secured. 

Illhiois  <&  Mississippi  Canal. — This  canal  connects  with  the  Illi- 
nois River  at  a  point  2.75  miles  above  Hennepin  and  13  miles  below 
the  Illinois  &  Michigan  Canal  outlet  at  La  Salle,  and  extends  thence 
in  a  westerly  direction  via  Bureau  Creek  Valley  and  over  the  sum- 
mit to  Rock  River  at  the  mouth  of  Green  River;  thence  in  the  bed 
of  Rock  River  to  the  rapids  near  Milan,  111. ;  and  thence  by  canal 
around  the  lower  rapids  to  the  Mississippi  River  at  the  mouth  of 
Rock  River;  total  length  of  main  line,  about  75  miles.  The  feeder 
extends  from  Rock  River  at  Rock  Falls,  111.,  about  20  miles  south- 
ward, meeting  the  main  line  in  mile  28.  At  low  water  the  summit 
level  is  106  feet  above  the  Illinois  River  and  03  feet  above  the  Mis- 
sissippi River. 

The  project  was  adopted  in  1800  and  the  work  begun  in  1802. 
»The  canal  was  originally  intended  as  a  link  in  a  waterway  from 
Lake  Michigan  to  the  upper  Mississippi ;  it  is  completed  and  in  oper- 
ation. The  canal  has  a  minimum  width  of  80  feet  at  the  water  sur- 
face and  is  7  feet  deep,  with  locks  170  feet  long.  There  are  in  oper- 
ation 34  locks,  built  of  concrete,  with  lifts  of  &om  6  to  12  feet  each, 
including  a  new  lock  givins  access  to  the  town  of  Sterlins:.  which 
was  placed  in  operation  in  1013.  Total  expenditures  to  June  30, 
1920,  $1,881,896.66. 
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Chicago  Drainage  Canal. — Tho  <rr()wth  of  Iho  city  of  Chicago  made 
it  imperative  to  find  a  solution  of  the  drainage  and  water-supply 
problem.  The  ])roject  of  the  drainage  canal  took  shape  in  the 
eiglilies,  woi'k  was  begun  in  1S02.  and  the  canal  was  opened  in  Janu- 
ary, 1900.  The  project  provided  for  an  enlarged  outlet  across  the 
Chicago  divide  and  by  way  of  the  Des  Plaines  and  Illinois  Rivers. 
The  flow^  of  the  Chicago  Iviver,  which  formerly  emptied  into  Lake 
IMichigan,  v.as  to  be  reveised  and  a  certain  (luantity  of  the  waters 
of  the  lake  was  to  be  diverted  south  into  the  Illinois  River  and  the 
Mississippi.  The  State  law  constituting  the  Sanitary  District  of 
Chicago  provided  that  the  canal  should  be  capable  of  a  continuous 
How  of  not  less  than  20,000  cubic  feet  of  water  per  minute  for  each 
hundred  thousand  of  the  population.  The  canal  is  a  little  over  28 
miles  long,  extending  from  the  Chicago  River  to  Lockport,  on  the 
Des  Plaines  River.  The  first  13  miles  have  a  surface  width  of  300 
feet  and  a  depth  of  24  feet ;  the  remainder  a  surface  width  of  162  feet. 

Accurate  figures  are  not  available  as  to  the  total  expenditure  on 
the  Sanitary  Canal,  but  it  is  stated  by  Col.  J.  G.  Warren,  in  his 
"  Report  on  the  Diversion  of  Water  from  the  Great  Lakes  and  Ni- 
agara River,  1921,"  to  amount  to  about  $100,000,000.  The  quantity 
of  water  authorized  by  the  War  Department  to  be  Avithdrawn  from 
Lake  Michigan  through  the  Drainage  Canal  was  4.167  cubic  feet  per 
second.  The  sanitary  district  applied  for  permission  to  increase  the 
amount  to  10,000  cubic  feet  per  second.  This  request  was,  however, 
refused  because  it  was  believed  that  it  would  substantially  interfere » 
with  the  navigable  capacity  of  the  waters  of  the  Great  Lakes  and 
their  connecting  rivers.  The  matter  has  since  been  a  subject  of  liti- 
gation in  the  United  States  Federal  courts  and  is  dealt  with  very 
fully  in  Col.  Warren's  report,  elsewhere  cited. 

Illinois  Waterivai/. — In  June,  1919,  an  act  was  passed  by  the  Illi- 
nois Legislature  providing  for  "the  construction,  operation,  and 
maintenance  of  a  deep  waterway  from  the  water-power  plant  of  the 
Sanitary  District  of  Chicago  at  or  near  Lockport  to  a  point  in  the 
Illinois  River  at  or  near  Utica,  and  for  the  development  and  utiliza- 
tion of  the  water  powers  thereof."  This  project  is  for  a  waterway 
150  feet  bottom  width,  with  a  minimum  depth  in  the  earth  sections  of 
8  feet,  and  in  the  rock  section  of  10  feet ;  the  locks  to  be  not  less  than 
600  feet  long.  110  feet  Avide,  and  with  a  depth  of  14  feet  over  the 
miter  sills.  It  appears  from  the  language  of  the  act  that  this 
waterway  and  the  prospective  water  poAver  are  closely  associated 
with  the  works  of  the  Sanitary  District  of  Chicago. 

Fox  and  Wisco7isi?i  Waterway. — The  Fox  River  emptjang  into 
Green  Bay  of  Lake  Michigan,  and  the  Wisconsin  River  flowing 
into  the  Mississippi  River,  are  separated  at  Portage,  Wis.,  by  a  dis- 
tance of  only  2  miles,  and  a  canal  across  this  divide  affords  a  navi- 
gable connection  between  the  two  streams.  The  early  improvement 
was  conducted  by  the  State  of  AYisconsin  until  1853,  then  by  a  pri- 
vate company  until  1872,  when  the  United  States  assumed  control. 
The  present  improvement,  authorized  in  1884,  provides  for  deep- 
ening and  widening  the  channel  of  the  Fox  River  from  Depere  to 
Portage,  the  depth  for  a  distance  of  125  miles  between  Depere  and 
Montello  to  be  6  feet  as  low  water,  and  for  the  31  miles  between 
Montelh)  and  Portage  to  be  4  feet  at  low  water;  the  width  of  the 
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clianiiol  fioin  Jjwkc  A\'iniioha<i:o  to  Montollo  to  he  100  feet;  also  for 
construction  and  rcconstrnetion  of  locks  and  dams,  etc.  There  are 
0  locks  in  the  Fox  Kiver  with  minimum  depth  of  G  feet  helow  INIon- 
tello  and  JJ.T  feet  ahove  Montello.  A  dam  and  a  lock  have  heen  built 
in  the  AVisconsin  River  about  1  mile  above  the  villa<ye  of  Prairie  du 
Sac,  or  about  25  miles  below  the  city  of  Portage,  with  the  same 
dimensions  as  tliose  on  the  Fox  River,  but  the  lift  is  about  24  feet. 
The  total  exi)en(liture  up  to  1920  was  $:i,()22,00(). 

Lake  Superior-Mississippi  Canal  project. — In  1894  Congress  made 
provision  for  examination  and  survey  for  the  location  of  a  canal  con- 
necting Lake  Superior  with  the  Mississippi  by  the  most  feasible 
route,  either  by  way  of  St.  Croix,  Rum,  or  upper  Mississippi  Rivers. 
Two  years  later  ^laj.  Sears,  of  the  Corps  of  Engineers,  made  his 
report  to  the  effect  that  the  most  feasible  route  was  from  Allouez 
Bay  via  the  Brule  and  St.  Croix  Rivers.  In  1900,  in  accordance 
with  a  further  direction  of  Congress,  Maj.  Sears  reported  that  the 
proposed  imj^rovement  was  not  one  wdiich  should  be  undertaken  by 
the  (lovernment.  In  1909  Col.  Fitch,  in  response  to  a  request  as  to 
whether  or  not  the  project  Avas  at  that  time  considered  feasible  and 
practicable,  reported  the  proposed  Avork  impracticable  from  a  com- 
mercial viewpoint.  In  1912  Congress  made  provision  for  an  exami- 
nation of  a  waterw'ay  from  Lake  Superior  to  the  Mississippi  by  way 
of  Allouez  Bay.  at  the  easterly  end  of  the  Duluth-Superior  Harbor 
and  the  Amnicon,  Moose,  and  St.  Croix  Rivers,  a  modification  of  the 
Brule-St.  Croix  route  previously  reported  as  most  feasible. 

The  route  is  described  as  follows :  Beginning  at  the  eastern  end 
of  Allouez  Bay,  in  Duluth-Superior  Harbor;  thence  for  a  distance 
of  5|  miles  in  an  easterly  direction  to  the  Amnicon  River,  at  an  ele- 
vation of  61  feet;  thence  for  14-J-  miles  up  the  Amnicon  River  to 
a  point  582  feet  above  Lake  Superior ;  thence  for  6  miles  south  across 
the  divide,  which  is  630  feet  above  Lake  Superior,  to  the  Moose 
River;  thence  9  miles  down  the  Moose  to  the  St.  Croix  for  149J 
miles  to  its  junction  w^ith  the  Mississippi  River,  65  feet  above  Lake 
Superior. 

The  total  rise  from  Lake  Superior  to  the  summit  is  630  feet,  and 
this  point  is  565  feet  above  the  Mississippi  at  the  mouth  of  the  St. 
Croix,  making  a  total  rise  and  fall  of  1,195  feet  to  be  overcome  be- 
tween Lake  Superior  and  the  Mississippi  River. 

The  conclusions  of  the  engineers  were  that  the  route  indicated  was 
inferior  to  that  previously  reported  on  by  way  of  the  Brule  and  St. 
Croix  and  was  not  feasible  from  an  engineering  standpoint. 

In  1913  the  Board  of  Engineers  was  asked  to  reexamine  and  report 
on  the  route  via  the  Brule  and  St.  Croix.  The  board  first  dismissed 
a  ship  channel  as  out  of  the  question.  As  to  a  barge  canal  of  6  feet 
depth,  with  16  locks  and  8  hj^draulic  lifts,  59  feet  bottom  width  and 
80  feet  top  width,  and  locks  170  feet  by  35  feet,  with  6  feet  on  the 
miter  sills,  it  reported  it  commercially  feasible. 

(G)     CHANNEL   IMPROVEMENTS   IN   CONNECTING  RIVERS. 

The  following  statement,  taken  in  substance  from  a  report  by  Col. 
J.  G.  Warren,  of  the  United  States  Corps  of  Engineers,  gives  a  gen- 
eral survey  of  the  channel  improvements  in  the  connecting  rivers  of 
the  Great  Lakes  and  the  St.  Lawrence : 
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T?roinTiin«r  :it  Diiliilh,  at  (lie  wcslciii  end  of  Jjwko.  Superior,  there 
Is  ample  depth  and  sea  i-ooni  nntil  al'ier  passin<i;  l*oint  Iroquois,  at 
<lie  head  of  St.  Marys  Ki\er.  This  river  and  the  shoals  above  it  are 
ahout  Gl  miles  lonir  JUid  liave  been  improved  at  various  phices 
(hrou<ih()ut  tliat  len^rth.  Disrcfrai'dinii:  for  the  present  the  canal  and 
locks  at  the  falls  of  the  river,  the  limiting:  channel  depth  and  width 
in  the  river  are:  From  Point  Trocpiois  to  the  canals,  a  distance  of  14 
miles,  theie  are  six  vessel  couises,  and  the  channel  has  a  least  width 
of  800  feet  (abreast  of  Point  aux  Pins  Lii!:ht),  with  a  least  depth  of 
23  feet  at  low  water  601.0  feet  above  mean  sea  level,  except  at  Vidal 
Shoals,  Avhere  the  clear  depth  is  about  20.8  feet.  From  foot  of  locks 
21  feet  at  low  water  (580.0  feet  above  mean  tide  at  Xew  York  at 
foot  of  locks)  and  300  feet  wide,  respectively,  throuoh  the  main  chan- 
nel, known  as  Hay  I^ake  route,  to  the  west  of  Su^^ar  Island,  throuiih 
Hay  Lake.  Between  Hay  Lake  and  ^lud  Lake  two  channels  have 
been  provided,  passing  on  either  side  of  Neebish  Island.  The  West 
Neebish  Channel,  opened  in  1908,  passes  on  the  west  side  of  the  island 
and  is  for  the  use  of  down-bound  traflic.  The  upbound  channel  leads 
from  the  head  of  Mud  Lake  to  eastward  and  northward  of  Neebish 
Island,  traversiniGf  the  Sailors  Encampment  Channel.  Little  Mud 
Lake,  the  Middle  Neebish  Channel,  and  the  cut  throuo-h  the  shallow 
area  in  lower  Hay  Lake.  The  Hay  Lake  route,  bein^^  a  comparatively 
straiijht  cut,  can  be  navigated  vrith  reasonable  safety  at  night. 

After  entering  Lake  Huron  the  traffic  divides,  one  portion  going 
westward  toward  Lake  Michigan  and  the  other  southward  toward 
Lake  Erie.  Westward  to  and  through  Lake  Michigan  there  is  ample 
depth  and  width  everywhere  except  at  Grays  Reef  Passage.  South- 
ward, through  Lake  Huron,  the  width  and  depth  are  restricted  at 
the  entrance  to  the  St.  Clair  River.  The  channel  in  Lake  Huron 
has  been  made  2,400  feet  wide  and  19J  feet  deep  at  low  water,  579.0 
feet  above  mean  tide  at  New  York.  Thence  the  natural  width  and 
depth  are  sufficient  for  vessels  of  24  feet  draft  at  low  water  for  30^ 
miles  to  the  mouth  of  this  ri^^er  in  Lake  St.  Clair,  where  there  are 
two  canals  about  3J  miles  long,  one  for  upbound  traffic  and  the  other 
for  downbound  traffic,  each  300  feet  wide  and  20  feet  deep  at  low 
water,  573.8  feet  above  mean  tide  at  New  York.  The  channel  across 
Lake  St.  Clair  has  a  least  width  of  800  feet  and  a  depth  of  20  feet 
at  low  water.  Thence  through  the  Detroit  River  the  natural  depth 
and  width  are  ample  to  the  head  of  the  Fighting  Island  Channel, 
which  is  800  feet  wide  and  23  feet  deep  at  low  water.  The  channel 
then  divides,  one  branch,  the  Livingstone  Channel,  with  a  limiting 
width  of  300  feet  and  depth  of  22  feet  at  low  water  for  downbound 
traffic,  and  the  Amherstburg  Channel,  with  a  width  of  800  feet  and 
a  depth  of  21  feet  at  low  water  for  upbound  traffic.  After  entering 
Lake  Erie  there  is  ample  depth  and  sea  room  to  the  entrances  in  all 
its  harbors. 

From  the  lower  end  of  Lake  Erie  the  Welland  Canal  connects 
with  Lake  Ontario,  and  there  is  ample  depth  and  sea  room  in  that 
lake  down  to  its  discharge  in  the  St.  Lawrence  River  proper.  For 
a  distance  of  08  miles  from  Lake  Ontario  to  Galops  Rapids,  the  liver 
has  a  fall  at  low  water  of  only  1  foot,  and  the  channel  is  over 
30  feet  deep,  with  a  minimum  width  of  about  500  feet.  This  channel 
is  all  in  the  United  States  waters  except  for  about  7J  miles  from 
Crossover  Light  through  the  Brockville  Narrows. 
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At  tlio  Galops  Rapids,  the  river  has  a  fall  of  about  10  feet  in  three 
miles,  with  two  chamiols  havin«j:  a  coinhined  cross  section  of  about 
40.000  square  feet.  The  Xorth  Channel  is  in  Canadian  waters,  navi- 
gable by  liixht-draft  boats  only.  The  South  Channel.  American 
Galops  ivapids,  4  miles,  wholly  in  United  States  waters,  is  not  navi- 
gable. 

From  (he  foot  of  the  Galops  Rapids,  at  Lotus  (Sheldon)  Island,  to 
the  head  of  Ogden  Island,  Sjniles,  fall  about  9\  feet,  the  river  is  con- 
fined to  a  single  tortuous  channel,  consisting  of  three  j)(){)ls,  )^0  feet 
or  more  dee]),  separated  at  Sparrowhawk  Point  and  Rockway  Point 
by  narrow  channels,  controlling  depths  20  to  25  feet,  having  maxi- 
mum current  velocities  of  about  T  miles  per  hour  on  curves  of  2,000 
feet  radius.  The  international  boundary  practically  bisects  this 
channel.  The  Galops  Rapids  and  Swift-current  Channel  to  Rock- 
way  Point  are  now  overcome  by  navigation  through  the  Galops 
Canal  in  Canada. 

From  the  head  of  Ogden  Island  to  the  foot  of  Crysler  Island 
(Bradford's  Point) — 11  miles,  fall  about  18^  feet — the  river  is  again 
divided  by  islands  into  two  channels.  The  Canadian  Channel  is  much 
the  larger:  the  upper  4  miles  comprise  the  Rapide  Plat,  which  are 
overcome  by  the  Rapide  Plat  or  Morrisburg  Canal.  The  American 
channel  is  narrow  and  tortuous  and  not  navigable  except  by  small 
steam  and  motor  boats.  The  counterpart  of  the  Rapide  Plat  is  known 
as  Little  River,  across  which  there  is  a  power  dam  at  Waddington, 
X.  Y.,  950  feet  long,  to  Ogden  Island,  hoighth  about  12  feet;  theo- 
retical development  about  15.000  horsepower. 

From  Bradfords  Point  to  Richards  Bay,  7  miles,  fall  about  3  feet, 
the  river  consists  practically  of  a  single  wide  pool  or  channel,  nearly 
all  on  the  United  States  side  of  the  boundary  line,  30  to  50  feet  deep 
except  at  the  head  of  Cat  Island,  20  to  23  feet  deep.  On  the  Canadian 
side,  within  this  reach,  is  found  the  Farrans  Point  Canal.  .Descend- 
ing vessels  run  the  rapids. 

Just  below  Richards  Bay,  at  Tallcotts  Point,  the  Long  Sault  Rapids 
begin  and  extend,  including  deep  rapid-current  channel  below  the 
rapids,  for  11^  miles  down  to  Massena  Point  (mouth  of  Grass  River), 
with  a  fall  of  48  feet.  The  American  channel  within  this  reach  is 
narrow  and  tortuous,  comprising  the  South  Sault  Rapids  and  hav- 
ing swift  current  throughout,  rendering  it  commercially  unnaviga- 
ble.  About  2  miles  below  Richards  Point  is  located  the  St.  Law- 
rence River  Power  Co.'s  canal,  3  miles  long,  which  diverts  at 
maximum  about  30,000  cubic  feet  of  water  from  the  St.  Lawrence 
River  and  discharges  it  through  a  power  house,  head  of  water  about 
40  feet,  into  the  Grass  River,  which  parallels  the  St.  Lawrence  at  the 
locality.  7  miles  to  mouth. 

The  Canadian  channel  within  this  reach  is  navigable  only  by 
special  passenger  steamers  and  small  craft  which  run  the  rapids. 
The  rapids  are  overcome  by  the  Cornwall  Canal,  used  by  vessels 
both  ascending  and  descending. 

From  Massena  Point  to  St.  Regis,  where  the  international  bound- 
ary leaves  the  river.  6^  miles,  fall  about  2^  feet,  the  United  States 
channel  is  of  ample  width  and  30  to  50  feet  deep,  except  opposite 
the^  mouth  of  Raquette  River,  where  controlling^  depth  is  22  feet. 
This  stretch  of  river  is  practically  an  arm  of  the  Lake  St.  Francis 
pool,  which  lake  is  wholly  in  Canada. 
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Tho  New  York  &.  Ottawa  Kail  way  Bri(l<]^c,  crossing  at  about  1 
luWv  holow  the  inonlli  of  (Ii'iiss  Kivcr*  is  tlio  only  l)ri(l<re  across  that 
portion  of  tho  ri\('i'  f<)riiiin<i;  the  international  boundary  between 
the  United  States  and  Canada.  There  are  two  parts  to  this  brid<2^e, 
one  across  the  channel  to  the  north  of  Cornwall  Island  and  one 
across  the  channel  south  of  the  ishmd.  That  across  the  south  of 
American  channel  consists  of  three  spans;  the  middle  span  is  372 
feet  and  the  two  end  si)ans  are  liTO  feet,  all  from  center  of  piers. 
The  piers  are  al)out  V2  feet  wide  at  the  water  line.  These  spans  are 
fixed  and  have  -57^  feet  of  head  room  above  hi<rb-water  line  durin*^ 
the  season  of  navigation. 

From  St.  Kcgis  to  the  sea  the  St.  Lawrence  Kiver  navigable  water- 
way is  as  follows: 

Channel  through  Lake  St.  Francis,  30  miles,  available  for  vessels 
of  14  feet  draft  to  the  head  of  Soulanges  Canal. 

The  Soulanges  Canal,  on  the  north  bank  of  the  river,  extends 
from  (^oteau  Landing  to  Cascade  Point,  and  overcomes  the  Coteau, 
Cedars,  and  Cascade  I\ai)ids.  It  is  lighted  by  electric  arc  lights 
throughout.  This  canal  is  used  by  vessels  both  ascending  and  de- 
scending. 

From  the  Soulanges  to  Lachine  Canal  there  is  16  miles  of  navi- 
gable Avater  through  Lake  St.  Louis. 

The  Lachine  Canal  extends  from  Lachine  to  Montreal,  and  vessels 
lock  down  from  it  into  the  St.  Lawrence  River  below  the  Lachine 
Kapids,  the  first  rapids  barring  the  ascent  of  the  river. 

Montreal  is  at  the  head  of  ocean  navigation  on  the  St.  Lawrence, 
1,003  miles  from  the  Strait  of  Belle  Isle.  The  St.  Lawrence  River 
Ship  Channel,  330  miles,  between  Montreal  and  Father  Point,  has 
a  depth  of  30  feet,  with  a  width  of  450  feet  in  the  straight  por- 
tions and  600  to  750  feet  in  the  bends  between  Montreal  and  Quebec, 
160  miles^  and  a  width  of  1,000  feet  everywhere  in  the  170  miles 
below  Quebec.  The  remaining  distance  of  673  miles  is  in  the  broad 
mouth  of  the  river  and  in  the  Gulf  of  St.  Lawrence. 

Up  to  1920  the  Government  of  the  United  States  had  spent  in  round 
numbers  on  ship  channels  connecting  the  waters  of  the  Great  Lakes : 
In  St.  Marys  River,  $9,400,000;  St.  Clair  River,  $769,000;  Lake  St. 
Clair,  $2,900,000 ;  Detroit  River,  $12,500,000 ;  Niagara  River,  $98,000 ; 
and  St.  Lawrence  River,  $68,000. 

Work  is  now  under  way  by  the  Department  of  Public  Works, 
Canada,  to  dredge  the  channel  in  the  St.  Marys  River  to  21.5  feet 
below  low-water  level,  the  existing  minimum  depth  being  18.75  feet 
below  low-water  level.  This  work  was  carried  on  in  1912-1915  at  a 
total  cost  of  $267,000.  It  w^as  discontinued  in  1915  on  account  of 
the  war.  The  only  other  point  at  W'hich  improvements  in  the  river 
channels  in  this  system  of  waterways  has  been  carried  out  by  the 
Canadian  Government  is  in  what  is  known  as  the  Canadian  Channel 
in  the  St.  Lawrence  River  between  Kingston  and  Brockville.  This 
work  was  carried  out  in  1911-1913  at  a  total  cost  of  something  over 
$119,000. 

(H)     HARBOR    IMPROVEMENTS. 

The  United  States  has  improved  about  90  harbors  on  the  Great 
Lakes,  and  has  spent  on  such  improvements  up  to  1920  about  $85,- 
817,000.    Canada  has  improved  about  70  harbors  on  the  Great  Lakes, 
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at  a  total  oxpeiulituro  of  about  $13,5()8,( )()().  Details  as  to  the  nature 
of  the  ini|)i-()\(Mnent.  cost,  vie,  for  indixidiial  lia?])ors  will  ho  found, 
in  the  case  of  the  United  States,  in  tlie  Annual  Keport  of  the  Chief 
of  Knirineers,  I'nited  States  Army:  and  in  the  case  of  Canada,  in  the 
Annual  Kc])ort  of  the  I)ej:)artnient  of  Public  Works. 

The  total  expenditure  up  to  ID'iO  on  rivers,  harbors,  and  canals 
in  the  water  system  from  Lake  Superior  to  the  Gulf  of  St.  Lawrence 
by  the  Ignited  States  was  about  $l-iG.()00,U()(),  and  by  Canada  about 
$194,000,000,  or  alto<rether  $340,000,000.  This  does  not  include  the 
expenditures  by  the  States  of  New  York,  Ohio,  and  Illinois,  or  the 
Chica<ro  Sanitary  District. 

(I)     An)S  TO  NAVIGATION. 

Full  particulars  in  connection  with  this  subject  will  be  found  in 
the  annual  Lists  of  Lights  and  Fog  Signals  on  Inland  Waters,  pub- 
lished by  Canada  and  the  United  States,  respectively.  Keference 
may  also  be  made  here  to  the  annual  Survey  of  Xorthern  and  Xorth- 
western  Lakes,  with  periodic  supplements,  issued  by  the  L'nited 
States  Lake  Survey  oflice  at  Detroit.  Also  to  the  Xotices  to  ^lariners 
published  by  each  Government,  and  the  yarious  charts  of  the  Great 
Lakes  and  their  harbors  issued  by  the  United  States  Lake  Survey 
office  and  the  Canadian  Departments  of  ^Marine  and  Fisheries  and 
Xayal  Service. 

It  will  be  noted  that  despite  the  phenomenal  growth  of  railways 
throughout  the  region  tributary  to  the  Great  Lakes  and  the  St. 
Lawrence,  both  the  United  States  and  Canada  have  for  many  years 
past  devoted  yery  large  sums  of  money  to  the  improyement  of  this 
great  natural  thoroughfare  extending  from  the  Gulf  of  St.  Lawrence 
into  the  heart  of  Xorth  America. 

COMMERCE  OF  THE  GREAT  LAKES. 

Commerce  on  the  Great  Lakes  may  be  divided  into  several  more  or 
less  well-defined  periods.  First,  there  was  the  commerce  of  the  white 
trader  with  the  Indian,  generally  known  as  the  fur  trade.  Then  fol- 
lowed the  period  of  pioneer  settlement,  differing,  of  course,  in  point 
of  time  on  the  different  lakes.  After  this,  but  overlapping  it  to 
some  extent,  was  the  period  of  mineral  development. 

Then  the  period  of  wheat  shipments  from  tlie  western  plains  to 
the  seaboard.  FinalW,  we  have  the  period  of  general  commerce  on 
the  Great  Lakes,  whose  development  lies  more  in  the  future  than  in 
the  past  or  present.  Interwoven  with  this  progressive  development 
of  commerce  is  the  development  of  transportation,  from  the  canoe 
and  boat  to  the  sailing  ship  and  from  the  sailing  ship  to  the  steam- 
bpat  and  lake  carrier,  and  ultimately  to  craft  capable  of  carrying 
freight  without  breaking  bulk  from  lake  ports  to  the  Atlantic  sea- 
board and  overseas. 

The  fwr  trade. — The  history  of  the  traffic  of  white  men  with  In- 
dians for  furs  dates  back  to  the  very  beginning  of  European  settle- 
ment on  this  continent.  So  far  as  the  basin  of  the  St.  Lawrence  is 
concerned  it  began  in  the  days  of  Jacques  Cartier,  and  followed  the 
course  of  exploration  westward.  The  earliest  trading  posts  were 
about  the  mouth  of  the  Saguena}'.     From  there  the  trade  worked 
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upstream  to  Quebec,  Three  Rivers,  and  Montreal,  the  latter  city  re- 
niaininf{  to  tlio  end  of  the  period  of  French  ride  in  Canada  probably 
the  greatest  fur  niai-ket  in  America.  Lon<r  l)efoi'e  this,  however,  the 
cours'^  of  trade  had  moved  west,  up  the  Ottawa  to  Lake  Nipissing 
and  (ircoi-;i:ian  Bay,  and  up  the  St.  Lawrence  to  Lak(»  Ontario,  Lake 
Krie,  and  the  u])J)(m-  lakes.  Tradin<r  posts  wei'e  established  at  Fort 
Frontenac  (now  Kin<rston),  Fort  Kouille  (Toronto),  Niaf2^ara,  De- 
troit, Michiiiinakinac  (now  Mackinaw),  Sault  Ste.  Marie,  and  at 
various  points  on  Lake  Michio^an  and  Lake  Superior,  as  well  as  in 
the  country  to  the  west  of  those  lakes. 

On  the  south  side  of  Lake  Ontario  and  Lake  Krie,  the  French 
traders  came  into  competition  with  British  traders  from  New  En<^- 
land,  whose  principal  headquarters  were  at  Albany  on  the  Hudson. 
There  British  traders  gradually  worked  westward  until  they  were 
disputing  with  the  French  the  fur  trade  of  the  Illinois  country  and 
the  Mississippi.  The  F'rench  traders  brought  furs  from  trading 
posts  as  far  w-est  as  the  Saskatchewan,  by  way  of  Lake  Winnipeg, 
Winnipeg  River,  the  Lake  of  the  Woods,  Rainy  River,  and  Rainy 
Lake,  and  the  intricate  series  of  small  lakes  and  rivers  to  Lake  Su- 
perior, thence  by  Lake  PTuron  and  the  Ottawa  route  to  Montreal. 
Furs  from  the  trading  posts  on  the  Mississippi  sometimes  went  south 
to  New  Orleans,  but  most  oi  them,  as  well  as  those  from  the  Illinois 
country,  found  their  way  to  Mackinaw%  Detroit,  and  ultimately  to 
^Montreal.  The  British  traders  sent  their  furs  down  to  Albany,  and 
thence  to  New  York.  From  Montreal  and  New  York,  respectively, 
these  rich  harvests  of  peltries  went  overseas  to  the  great  markets  of 
Paris  and  London. 

After  the  cession  of  Canada  to  England,  British  colonial  fur 
traders  began  drifting  north  to  Montreal,  and  in  a  few  years  had  not 
only  carried  their  trading  goods  to  all  the  tribes  of  the  Great  Lakes 
but  had  spread  rapidly  throughout  the  western  plains,  until  their 
posts  were  dotted  over  the  entire  country  between  Lake  Superior 
and  the  Rocky  Mountains,  and  north  to  Lake  Athabaska,  Great  Slave 
Lake,  and  the  Peace  River.  These  were  independent  traders,  work- 
ing alone  or  in  small  groups.  In  the  course  of  time,  however,  the 
control  of  the  fur  trade  became  concentrated,  as  it  had  during  the 
French  regime,  in  the  hands  of  powerful  companies,  with  this  differ- 
ence, that  while  the  French  companies  had  been  the  outcome  of 
colonial  policy  the  British  companies  were  the  inevitable  result  of 
destructive  competition  among  the  traders  themselves.  They  had  to 
choose  between  abandoning  the  fur  trade  or  coming  together  for 
mutual  protection  and  profit.  Out  of  this  situation  grew  the  North 
West  Co.,  of  Montreal.  Certain  Canadian  traders  who  preferred  to 
work  independently  organized  the  X  Y  Co.,  but  here  again  the 
competition  soon  became  ruinous  and  the  new  company  was  absorbed 
by  the  North  West  Co.  For  many  generations  the  North  West  Co. 
disputed  with  the  great  Hudson's  Bay  Co.  the  control  of  the  western 
fur  trade,  but  this  rivalry  lay  for  the  most  part  outside  the  basin 
of  the  Great  Lakes.  Within  that  basin  the  Canadian  tradin<i  com- 
panies came  into  competition  with  the  fur  traders  of  the  United 
States,  principally  the  Mackinac  Co.  and  the  American  Fur  Co. 

It  would  serve  no  useful  purpose  in  a  report  of  this  nature  to  at- 
tempt to  give  anything  like  a  detailed  history  of  the  operations  of  the 


ST.    LAWRENCE   WATERWAY.  47 

fur  traders  in  the  reirion  of  the  (Jreat  Lakes.  All  tliat  is  attempted 
is  to  iiidieatc  very  rou<rhly  the  si«rni(ieance  of  this  first  period  in  the 
eonimerce  of  the  (ireat  T.akes.  Down  to  the  year  1.S21,  wlien  the 
Xorth  AVest  Co.  was  finally  absorhed  by  the  Jludson's  Bay  Co.,  the 
headquarters  of  the  Canadian  fur  trade  remained  in  Montreal. 
Throuirhout  the  earlier  period  tlie  <j:reat  distributin<r  point  for  the 
interior,  and  particularly  for  the  Illinois  country,  was  Mackinaw. 
With  the  development  of  trade  beyond  Lake  Superior.  (Jrand  Port- 
age, near  the  western  end  of  Lake  Snj)erior.  became  the  pivotal  point ; 
and  when  this  place  was  found  to  be  in  Ignited  States  territory  the 
western  headquarters  was  mo\  e<l  to  Fort  A^'illiam,  at  the  mouth  of  the 
Kaministikwia  Eiver.  The  ..uierican  fur  trade  centered  largely 
around  the  i)ersonality  of  that  very  remarkable  character,  John  Jacob 
Astor.  whose  trading  ventures  extended  from  the  Great  Lakes  to 
Astoria  at  the  mouth  of  the  Columbia.  Its  many  feeders  led  to  New 
York,  as  those  of  tlie  Canadian  trade  led  to  Montreal. 

The  goods  used  in  the  fur  trade  of  the  Great  Lakes  came  princi- 
pally from  England.  Alexander  Mackenzie  gives  a  list  in  his  History 
of  the  Fur  Trade.  There  were  coarse  woolen  cloths  of  different  kinds, 
milled  blankets  of  different  sizes,  arms,  ammunition,  twist,  and  car- 
rot tobacco,  Manchester  goods,  linens,  coarse  sheetings,  thread,  lines, 
twine,  common  hardware,  several  varieties  of  cntlery  and  iron- 
mongery, brass  and  copper  and  sheet-iron  kettles,  silk  and  cotton 
handkerchiefs,  hats,  shoes,  hose,  calicoes,  printed  cottons,  and  other 
items.  To  a  considerable  extent  English  goods  also  entered  into  the 
American  fur  trade,  although  they  were  supplemented  by  articles 
from  Xew  York  and  Xew  England  factories. 

These  goods  were  made  up  into  packages  of  about  90  pounds  weight 
and  carried  for  the  most  part  in  canoes  to  Mackinaw,  Grand  Portage, 
or  Fort  William,  as  the  case  might  be.  The  North  West  Co.  also 
had  sailing  ships  on  Lake  Huron  and  Lake  Superior  to  assist  in  car- 
rying up  the  goods  and  bringing  down  the  furs.  At  Grand  Port- 
age or  Fort  William  the  goods  were  transferred  to  smaller  and 
lighter  canoes  for  the  long  water  journey  to  the  posts  of  the  in- 
terior. The  annual  value  of  the  furs  carried  down  by  wav  of  the 
Great  Lakes  to  Montreal  amounted  to  about  $1,000,000,  so  that  this 
first  stage  in  the  commerce  of  the  Lakes  reached  quite  considerable 
proportions. 

It  may  have  some  significance  or  it  may  be  regarded  merely  as  a 
coincidence  that  the  harvest  of  furs  gathered  not  merely  from  the 
country  tributary  to  the  Great  Lakes'but  from  the  vast*^  region  be- 
yond found  its  wa}^  to  its  ultimate  market  to  a  large  extent  by  the 
same  natural  water  route  from  the  head  of  the  Lakes  to  the  seaj^  now 
suggested  as  the  most  practicable  thoroughfare  for  the  infinitely 
more  varied  and  more  valuable  products  of  the  same  immense  region 
to-day,  products  the  value  of  which  has  increased  a  thousandfold 
and  more  over  those  of  100  years  ago. 

Settlement. — The  tide  of  settlement  moved  pretty  steadily  west- 
ward on  both  sides  of  the  Great  Lakes  from  Quebec  on  the  one 
side  and  Xew  England  and  Xew  York  on  the  other.  Even  during 
the  French  regime  in  Canada  there  was  a  considerable  French 
settlement  at  Detroit  and  on  what  i?  now  the  Canadian  side  of  the 
Detroit  Eiver,  as  well  as  to  a  smaller  extent  at  what  are  now  Kinss- 
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ton,  Toronto,  and  Xisi^aru.  The  colonization  of  Ui)por  Canada, 
now  Ontario,  after  llu'  cession  of  Canada  to  Kn<^land,  consisted 
larfijely  of  the  United  Empire  Loyalists,  who  made  settlements  at 
various  i)oints  on  the  north  shore  of  Lake  Ontario,  on  the  upper 
St.  Lawrence,  and  in  the  Nia<rara  IVninsula.  Numbers  of  disbanded 
soldiers  were  also  ^iven  grants  of  land  in  Upper  Canada,  and  to 
these  were  added  the  settlers  brou<^lit  in  by  the  Canada  Co.,  the 
German  colony  in  Waterloo  County,  and  such  isolated  experiments 
as  Lord  Selkirk's  Laldoon  settlement.  In  these  and  other  ways, 
with  the  aid  in  time  of  the  natural  increase  of  population,  the 
Canadian  shores  of  the  St.  Lawrence  and  the  Great  Lakes  became 
settled  from  Montreal  around  to  (ieor<vian  Bay,  with  subsequent 
extensions  to  Sault  Ste.  Marie  and  Fort  William. 

On  the  United  States  side  settlement  extended  gradually  west- 
ward alon<r  the  southern  shores  of  Lake  Ontario,  the  Niagara  River, 
and  Lake  Erie  to  the  Michigan  Peninsula,  the  Illinois  country,  and 
what  subsequently  became  the  States  of  Wisconsin  and  Minnesota. 
Settlements  and  territories  were  gradually  developed  out  of  the 
hinterland  of  the  older  Eastern  States,  and  these  in  time  became 
independent  States. 

The  commerce  of  the  Great  Lakes  during  this  colonization  period 
was  largely  carried  on  in  sailing  ships,  although  it  also  saw  the 
beginning  of  the  period  of  steam  navigation  on  the  Lakes.  It  is 
not  necessary  to  go  into  elaborate  details  as  to  the  nature  and  extent 
of  this  commerce.  As  in  the  case  of  the  fur  trade,  all  that  is  at- 
tempted here  is  to  indicate  in  a  very  general  way  the  character  of  the 
commerce  borne  on  the  waters  of  the  Great  Lakes  during  these 
periods.  Broadly  speaking,  the  tide  of  settlement  moved  faster 
than  the  local  means  of  subsistence,  and  for  a  generation  or  more 
the  various  frontier  settlem.ents  Avere  dependent  for  practically  all 
the  necessities  of  life  on  the  older  communities  to  the  eastward,  from 
which  most  of  them  originally  came. 

In  an  address  on  "  The  early  history  and  condition  of  Wisconsin," 
delivered  in  1856,  Henry  S.  Baird  says  of  the  early  commerce  of 
Lake  Michigan  30  or  more  years  earlier :  "  Then  the  whole  commerce 
of  the  country  was  carried  on  by  means  of  a  few  sail  vessels  of  less 
than  100  tons  burden.  The  first  steamer  plowed  the  waters  of 
Lake  Michigan  in  1822."  This  was  the  pioneer  steamer  Walk-in-the- 
Water,  and  the  date  should  read  1821.  It  may  be  added  that  the 
Walk-in-t he-Water  appeared  as  the  first  steamer  on  Lake  Erie  in 
1818,  and  that  the  year  previous  the  steamer  Ontario  was  launched 
on  the  lake  of  that  name,  while  steamship  transportation  on  the 
St.  Lawrence  below  Montreal  goes  back  to  1809,  when  the  Accommo- 
dation was  launched.  The  W alk-in-the-'W ater  made  her  first  trip 
to  Mackinaw  and  Green  Bay  in  July,  1821,  with  200  passengers  and 
a  large  cargo.  The  round  trip  took  13  days.  "For  several  years 
one  trip  was  made  annually,  and  very  rarely  a  second  one;  vessels 
upward  bound  were  generally  freighted,  but  seldom  returned  with 
a  cargo  *  *  *.  Nearly  all  kinds  of  provisions  were  then  brought 
from  Ohio  or  other  Western  States,  for  little  beyond  vegetables 
was  raised  in  the  country  (Wisconsin)." 

Mineral  development. — This  and  the  succeeding  section  make  up 
what  one  might  describe  as  the  bulk-freight  period  in  the  history  of 
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transportation  of  the  (ireat  Lakes.  Mineral  development  dates  back 
to  the  period  of  French  rule  in  Canada,  when  copper  deposits  were 
discovered  on  the  shores  of  Lake  Superior,  and  some  slight  attempts 
made  to  develop  them.  These  deposits  had  been  known  to  the  In- 
dians lon<;  before  white  men  came  to  America  and  were  used  by  them 
for  the  purpose  of  making]:  arrowheads,  etc.  Early  in  the  period  of 
British  rule  in  Canada  further  attempts  were  made  to  develop  the 
copper  deposits  on  Lake  Superior,  and  a  company  was  formed  for 
this  purpose,  but  because  of  the  remoteness  of  the  re^^ion  and  the 
lack  of  adequate  means  of  transportation  the  project  came  to  nothinnj. 

It  was  not  in  fact  until  the  tide  of  settlement  on  the  United  States 
side  of  the  Great  Lakes  had  begun  to  open  up  the  territory  south  of 
Lake  Superior  that  the  rich  copper  mines  on  Kew^eenaw  Point  began 
to  be  seriously  developed.  Several  companies  were  formed  after  the 
expedition  of  Gov.  Cass  in  the  thirties  and  forties,  and  in  1865  the 
Calumet  and  Hecla  mines  were  opened.  During  the  next  15  years 
millions  of  dollars  w^orth  of  copper  were  shipped  from  these  mines, 
and  although  after  1880  the  Lake  Superior  output  was  dwarfed  by 
the  A'ast  deposits  found  in  Montana  and  Arizona,  it  continued  to  in- 
crease and  has  always  been  "  a  most  important  factor  in  the  contri- 
bution of  the  Lake  region  to  the  wealth  of  the  country."  In  1887  the 
value  of  copper  shipped  by  water  from  the  Lake  Superior  mines 
totaled  $6,977,200,  and  in  1916  the  value  had  increased  to  $71,214,295. 
Subsequent  years  show  a  considerable  decrease. 

Iron  ore. — It  was  not  until  1844  that  the  presence  of  iron  ore  in 
the  Lake  Superior  country  was  reported.  The  first  discovery  was 
made  in  Marquette  Count;^,  Mich.,  in  that  year.  Companies  w^ere 
formed,  and  the  ore  was  shipped  on  sailing  vessels  from  Lake  Supe- 
rior to  Cleveland.  Five  thousand  tons  were  shipped  in  this  way  by 
the  Marquette  Iron  Co.  in  1855.  The  enormous  demand  for  iron  in 
connection  with  the  great  era  of  railroad  building  after  the  Civil 
War  put  the  industry  on  its  feet,  and  production  increased  rapidly 
from  year  to  year.  For  a  long  time  only  the  Michigan  and  Wisconsin 
ranges  were  worked,  but  in  1875  the  presence  of  large  deposits  in 
the  Vermilion  Range  of  Minnesota  was  reported,  a  railroad  was  built 
from  the  mines  to  Two  Harbors  on  Lake  Superior,  and  in  1884  the 
first  shipments  were  made  by  water.  In  this  year  68,000  tons  were 
shipped ;  three  years  later  the  output  had  jumped"  to  400,000  tons.  In 
1887  the  Mesabi  Range  began  to  be  opened  up,  and  together  the 
five  ranges — the  Marquette,  Gogebic,  Menominee,  Vermilion,  and 
Mesabi — located  in  Michigan,  Wisconsin,  and  Minnesota,  supply 
to-day  more  iron  than  any  single  country  in  the  world,  the  tonnage 
for  1920  amounting  to  56,780,498.  The  total  value  of  iron  ore 
shipped  by  water  from  Lake  Superior  has  increased  from  $8,741,995 
in  1887  to  $340,682,988  in  1920. 

Coal. — With  the  development  of  the  shipment  of  iron  ore  east 
began  the  shipment  of  coal  from  Lake  Erie  ports  to  points  on  the 
upper  lakes,  which,  over  the  same  period,  increased  from  $4,735,454 
in  1887  to  $119,427,870  in  1920,  the  tonnage  for  the  latter  year  of 
hard  and  soft  coal  being  14,156,259. 

For  the  transport  of  these  enormous  and  rapidly  increasing  quan- 
tities of  bulk  naaterial  huge  steel  freighters  were  designed,  which,  in 
the  course  of  time,  grew  to  500  and  600  feet  long,  with  a  hold 
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whose  (•a])aoity  was  from  r),()()()  to  12,000  tons,  iron  ore  being  carried 
on  tlie  voyage  down  the  linkes  and  eoal  on  the  return  trip. 

Methods  and  cot^f. — The  foHowing  extract  from  Prof,  ('hanning's 
Story  of  the  Great  Lakes  is  i)ertinent  as  a  description  of  the  methods 
and  costs  of  bulk  shipments  on  the  Great  Lakes: 

V])  in  lli(»  mint's  of  IMiclii^xan  and  IMinnosotji  u  I)ig  sleiini-oiiorated  bucket  dips 
down  into  tho  oarth  and  scoops  from  tlio  hillside  a  load  of  iron  ore  which  it 
dumps  into  Htoel  cars  witli  oi)cninj?8  at  the  bottom  at  a  cost  of  5  cents  a  ton. 
At  tlie  docks  of  Lalve  Superior — and  the  total  length  of  the  ore  docks  on  the 
hike  is  well  over  5  miles — the  bottom  of  the  car  is  turned  aside  and  the  whole 
load  of  red  earth  rushes  either  down  long  chutes  directly  into  the  holds  of  the 
vessels  or  into  big  buildings,  called  bins  or  pockets,  from  which  it  can  be 
poured  from  a  great  height  into  the  vessels,  filling  them  at  15  or  16  hatches 
simultaneously.  Such  records  have  been  made  as  the  loading  of  more  than 
10,000  tons  of  iron  ore  into  a  steamer  in  less  than  an  hour  and  a  half,  and  the 
usual  time  for  the  operation  is  only  three  or  four  hours.  The  cost  of  this  loading 
is  made,  by  the  use  of  the  machinery,  less  than  3  cents  a  ton.  After  the  swiftest 
passage  that  can  be  made,  the  vessel  reaches  port  of  the  lower  Lakes,  and  there 
the  devices  for  unloading  are  even  more  wonderful.  From  a  bridge  like  crane 
hangs  a  huge  scoop,  shaped  like  a  clamshell,  which  dips  down  into  tlie  vessel's 
hold  and  pulls  out  10  tons  of  ore  at  a  time,  swings  it  to  one  side,  and  drops  it  ou 
a  mountainous  heap  of  red  earth. 

In  the  interval,  while  the  ore  is  being  unloaded  from  the  hold  of  the  vessel, 
coal  for  the  return  cargo  has  been  poured  in,  and  in  an  incredibly  short  time 
the  freighter  is  started  on  her  nortliward  journey.  So  successfully  have  time 
and  expense  been  minimized  by  the  elimination  of  hand  labor  that  the  freight 
charges  on  tlie  Lakes  are  the  wonder  of  the  whole  commercial  world.  Of  some 
kinds  of  freight  the  cost  of  transporting  a  ton  from  Buffalo  to  Duluth  is  only 
85  cents.  The  railroads  have  given  up  the  attempt  to  compete  and  have  bought 
up  instead  the  lines  of  steamers  with  which  they  make  connection.  The  recent 
tendency  on  the  Lakes  is  to  consolidation  of  ownership.  To-day  (1909)  the 
Pittsburgh  Steamship  Co.  owns  a  fleet  of  108  vessels,  whose  total  length  if  put 
in  one  line  would  be  over  8  miles.  These  fleets  are  many  times  the  size  of 
those  owned  by  Americans  on  the  ocean.  Indeed,  this  is  one  of  the  striking 
contrasts  between  lake  and  ocean  traflic. 

Since  this  was  written  the  average  tonnage  of  lake  freighters  has 
steadily  increased. 

Grain  shipvients. — The  first  record  of  wheat  shipments  through  the 
canals  at  Sault  Ste.  Marie  was  in  1870,  when  the  total  was  49,700 
bushels.  Forty-five  years  later  255,481.558  bushels  were  shipped 
east  by  the  same  water  route.  The  total  for  1920  was  143,456,487. 
Of  grains,  other  than  wheat,  the  shipments  in  1870  were  304,077,  and 
in  1920,  51,630,135.  '  Some  33,548  barrels  of  flour  went  through  the 
canals  in  1870,  and  7,477,533  barrels  in  1920. 

Future  prospects. — That  Duluth  and  the  twin  cities  of  Fort 
William  and  Port  Arthur  will  develop  rapidly  within  the  next  few 
years  as  ports  for  the  shipment  by  water  of  grain  as  well  as  many 
other  commodities  to  the  eastward  there  can  be  little  doubt.  The 
great  American  West,  largely  tributary  to  Duluth,  is  already  webbed 
by  over  40,000  miles  of  rail,"  and  Fort  William  and  Port  Arthur  are 
efficiently  served  by  Canada's  transcontinental  railways.  So  far  as 
grain  is  concerned,  the  ultimate  capacity  of  the  grain-growing  States 
of  the  American  West  has  not  by  any  means  been  reached,  and  the 
capacity  of  the  Canadian  prairie  Provinces  is  hardly  more  than 
touched.  The  next  quarter  of  a  century  may  see  shipments  of  grain 
from  these  ports  to  Lake  Superior  to  the  eastern  seaboard  and  to 
Europe  many  times  greater  than  the  totals  recorded  here. 

General  commerce. — Of  the  total  of  over  $1,000,000,000  worth  of 
freight  carried  through  the  canals  at   Sault  Ste.  Marie  in  1920, 


ST.   LAWRENCE   WATERWAY.  61 

$119,000,000  represented  sliipnients  of  coal,  $80,000,000  shipments 
of  Hour,  $315,000,000  shipments  of  wheat,  $78,000,000  otlier  ^n-iiins, 
$(),0()0,()0()  maiiufnctured  iron,  $18,000,000  copper,  $;i40.()( )(),()( )0  iron 
ore,  $10,0()0,0{)0  lumber,  $985,000  stone,  $9i)i>,()00  salt,  and  $11^5,000,- 
000  was  classed  at  p:eneral  merchandise.  This  last  item  is,  perhaps, 
si<rnilicant  of  the  possibilities  of  <ri'owth  in  the  shipment  of  <i:eneral 
merchandise  on  the  (Jreat  Lakes,  the  total  ii<xures  for  1887  havin^jj 
been  a  little  over  $20,000,000.  The  nrrowth  of  this  branch  of  lake 
conmierce  is  more  striking  if  one  takes  some  of  the  years  before  the 
war  ui)set  all  normal  activities.  In  the  four  years  immediately  ])re- 
cedin<j:  the  war,  for  instance,  the  total  shipments  of  general  merchan- 
dise on  the  Great  Lakes  amounted,  respectively,  to  $212,000,000, 
$208,000,000,  $250,000,000,  and  $266,000,000. 

The  total  value  of  freight  carried  through  the  canals  increased 
from  $79,000,000  in  1887  to  $1,119,000,000  in  1920.  Records  have 
been  kept  of  the  total  commerce  through  the  canals  at  Sault  Ste. 
Marie  since  1855  in  terms  of  weight.  In  that  year  14,500  tons  were 
carried.  In  1920  the  total  figures  were  79,282.000,  an  even  higher 
point  having  been  reached  four  years  earlier,  when  the  total  was 
nearly  92,000,000  tons. 


PART  III. 
ANALYSIS  OF  TESTIMONY. 


An  analysis  of  the  facts  and  opinions  obtained  by  the  commission 
at  the  various  hearings  and  otherwise  brought  out  a  series  of  more 
or  less  well-defined  arguments  for  and  against  the  economic  practica- 
bility of  the  proposed  improvement  of  the  St.  Lawrence.  These  argu- 
ments will  now  be  set  forth  and  discussed  as  fully  as  their  importance 
in  each  case  seems  to  warrant.^  It  will,  of  course,  be  understood  that 
(he  opinions  and  arguments  set  forth  below  are  those  of  witnesses, 
and  are  not  necessarily  indorsed  by  the  commission.  The  views  of 
the  commission  will  be  found  in  Part  VI. 

The  main  points  of  difference  between  those  who  advocated  and 
those  who  opposed  the  project  were  as  to  whether  or  not  ocean-going 
ships  could  or  would  use  the  deep  waterway  if  it  were  constructed; 
and  whether  or  not  there  would  be  sufficient  cargoes  outbound  or 
inbound  to  make  the  route  a  success  and  to  justify  the  very  consider- 
able expense  involved  in  its  improvement.  Involved  in  these  major 
questions  were  many  minor  points  of  difference,  such  as  the  effect  of 
the  limited  season  of  navigation  on  the  Lakes  and  the  St.  Lawrence, 
ice  conditions,  fog,  restricted  channels,  limited  depths  in  inland 
waters,  insurance  rates,  competition  between  lake  freighters  and  ocean 
craft,  the  necessity  of  deepening  connecting  channels  and  harbors, 
harbor  facilities  on  the  Lakes  and  on  the  seaboard,  the  time  factor  as 
affecting  voyages  to  and  from  the  head  of  the  Lakes,  the  possibility 
of  developing  water-borne  traffic  between  Lake  ports  and  Atlantic 
or  Pacific  coast  ports,  the  possible  influence  of  the  new  route  in  stimu- 
lating existing  avenues  of  production  and  creating  new  ones,  ship 
canals  versus  barge  canals,  rail  versus  water  transportation,  effect 
of  the  water  route  on  railroad  congestion,  ocean  rates  and  inland 
water  rates,  bulk  freight  and  package  freight  on  the  Lakes,  relative 
cost  of  building  and  operating  ocean  ships  and  lake  vessels,  and  the 
characteristics  of  each,  practicability  of  a  composite  type  of  vessel 
adapted  to  both  ocean  and  lake  traffic,  shipbuilding  on  the  Lakes, 
grain  movement  to  the  seaboard,  transshipment  charges  and  losses, 
natural  resources  of  the  region  tributary  to  the  Great  Lakes,  its 
industrial  development,  banking  facilities,  alternative  routes  to  the 
seaboard,  etc. 

It  should  perhaps  be  noted  that  much  of  the  evidence  was  more 
or  less  irrelevant  in  the  sense  that  it  had  no  particular  bearing  on 
the  question  of  the  practicability  of  the  proposed  improvement  from 
either  a  negative  or  a  positive  point  of  view. 

*  See  summary  for  a  more  detailed  account  of  the  testimony. 
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Tho  object  in  this  part  of  i\w.  report  is  to  brin^r  out  the  consensus 
of  opinioii  on  the  various  economic  aspects  of  the  St.  Lawrence  prob- 
lem. It  will  llierofore  consist  of  opinions  and  statements  of  fact, 
as  far  as  possible  without  comment. 

OCEAN  SllirS   ON   INI-AXI)   WATERS. 

It  would  serve  no  useful  purpose  to  brin^r  ton^ether  here  all  t:he 
bald  statements  made  at  the  various  hearin^^s  as  to  the  practicability 
or  impracticability  of  ocean-goinjr  ships  navi<<^ating  the  Great  Lakes. 
These  opinions  may  have  a  certain  value,  but  it  is  felt  to  be  more 
important  to  brin cr  out  the  specific  reasons  why  the  negative  or.  af- 
firmative view  is  held. 

As  to  the  question  of  lake  vessels  navigating  the  open  sea,  no  one 
at  the  hearings  disputed  the  proposition  that  it  was  impracticable 
for  transatlantic  service,  and  particularly  so  far  as  the  present  type 
of  bulk  lake  carrier  was  concerned.  As  a  matter  of  fact,  however, 
it  came  out  in  evidence  that  several  of  the  obsolete  type  of  lake 
freighter  known  as  the  "  whaleback "  had  been  taken  out  to  the 
Atlantic  and  used  in  coastal  trade.  A.  H.  Eitter  stated  also  that  a 
few  of  the  bulk  lake  freighters  were  being  used  for  carrying  coal 
between  Newport  News  and  New  England  ports.  Mr.  Cornelius,  of 
Buffalo,  mentioned  that  certain  vessels  his  firm  operated  in  the 
South  American  trade  were  in  reality  converted  lake  boats  with 
flat  bottoms.  Mr.  Upson,  of  Cleveland,  also  referred  to  a  number  of 
Canadian  lake  vessels  that  went  out  to  the  transatlantic  trade  on 
the  outbreak  of  war;  and  Capt.  Adams,  of  Detroit,  quoted  figures 
showing  that  297,103  gross  tons  of  American  and  Canadian  lake 
shipping  were  transferred  to  the  ocean  during  the  war.  Most  of 
these  were  package  freighters  rather  than  bulk  freighters.  The 
distinction  between  bulk  freighters  and  package  boats  on  the  Lakes 
was  not  always  appreciated,  or  at  any  rate  kept  in  miiid,  by  those 
who  testified  at  the  hearings,  comparisons  being  repeatedly  instituted 
between  bulk  freighters  on  the  Lakes  and  package  freighters  on  the 
ocean,  which  were  irrelevant,  because  they  dealt  with  two  quite  dif- 
ferent things. 

Frank  M.  Williams,  State  engineer  of  New  York,  expressed  the 
view  that  with  large  ocean-going  ships  time  might  be  a  very  im- 
portant element.  The  time  factor  was  not  material  in  entering 
ocean  ports,  as  it  was  only  a  matter  of  minutes  or  hours,  but  to  go 
up  the  St.  Lawrence  into  the  Lakes  would  involve  delays  running 
into  days  and  weeks.  Cargo  ships  were  capable  of  making  a  speed 
of  10  miles  an  hour,  but  on  any  canalized  river  or  artificial  water- 
way this  speed  would  be  very  materially  reduced.  Also  the  oper- 
ating costs  of  seagoing  vessels  were  very  considerable.  Further, 
they  must  earn  mone}^  on  a  large  ihitial  cost,  and  long-drawn-out 
voyages  in  waters  of  restricted  depth  anj  in  narrow  channels  would 
be  bound  to  result  in  a  cut  in  earnings,  which  would  necessarily 
mean  the  withdrawal  of  these  ships  to  lines  of  trade  where  such 
limitations  were  not  encountered.  He  defined  a  restricted  channel 
as  one  of  such  width  and  depth  as  to  cause  a  hazard  to  boats  operat- 
ing on  it,  and  to  confine  them  to  a  very  limited  speed.  In  his  view 
the  St.  Lawrence  both  above  and  below  Montreal  was  a  restricted 
channel. 
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Mr.  Williams  expressed  the  view  that  the  proposed  waterway,  if 
it  were  used  at  all  by  ocean-f;oin^  vessels,  would  be  used  only  by 
the  smaller  type  of  about  2.(K)()  tous.  The  most  economic  orean  ves- 
sel was  one  of  about  'M)  feet  draft,  and  to  accommodate  a  boat  of  this 
size  all  the  ]n'esent  lake  harbors  and  river  channels  would  have  to 
be  dee})ened  to  somethinp:  over  30  feet. 

Mr.  Williams's  ar<ruments  were  supported  amon<r  others  bv  Capt. 
W.  E.  Chilson,  Hon.  Georpfe  Clinton,  lion.  Henry  W.  Hill,  and 
Adam  E.  Cornelius,  all  of  Buffalo.  Capt.  Chilson  based  his  belief 
that  it  Avas  not  practicable  to  operate  ocean-^roin^  vessels  on  the 
(rreat  Lakes  or  (ireat  Lakes  vessels  on  the  ocean,  on  the  difference 
in  construction  of  the  two  t^^pes  of  boats,  the  Lake  boats  bein^r  built 
for  lar<re  carryin^:  capacity  and  lip:ht  draft  with  a  flat  bottom  and 
very  little  dead  rise,  while  the  ocean-goincr  vessels  were  of  deeper 
draft  for  the  same  tonnajze,  which  made  them  more  seaw^oilhy  on 
the  ocean  but  less  adapted  to  the  restricted  depths  of  inland  water. 

Mr.  Clinton  compared  a  typical  ocean  carrier  with  a  tonna^re  of 
10.000.  to  the  largest  lake  vessel.  Tt  had  a  draft  of  over  27  feet,  a 
carfiro  capacity  of  about  3o0.000  bushels  of  Avheat,  and  its  speed  was 
about  12  miles  an  hour.  Such  a  vessel  could  earn  40  to  50  cents  a 
bushel  freight  on  ^rain  New  York  to  Liverpool.  Its  owners  could 
not  afford  to  send  a  boat  of  this  kind  up  into  the  Lakes  to  compete 
with  lake  carriers  that  could  be  successfully  operated  for  rates  very 
much  below  those  obtaining:  on  the  ocean.  Ocean  vessels  could  not 
navigate  a  ship  canal  at  a  speed  of  more  than  4  miles  an  hour,  in 
view  of  the  danger  of  groundinof,  sheering,  and  colliding  with  the 
banks,  as  well  as  delays  in  locks.  Also  ocean  vessels  required  a 
greater  number  of  skilled  officers  and  a  much  larger  crew  than  lake 
vessels. 

Mr.  Hill  added  the  further  argument  that  as  between  ocean  ves- 
sels and  lake  vessels,  the  former  absorbed  about  60  per  cent  of  their 
displacement,  while  the  latter  absorbed  only  30  or  40  per  cent,  and 
canal  barges  about  20  per  cent.  Lake  vessels  could  carry  wheat  on 
the  Lakes  much  more  cheaply  than  ocean  vessels,  but  on  the  other 
hand,  they  were  not  built  to  stand  the  storms  of  the  high  seas. 

Mr.  Cornelius  emphasized  the  difference  in  cost  of  construction 
between  ocean  carriers  and  lake  carriers.  The  former  averaged  from 
$150  to  $200  per  dead-weight  ton  carrying  capacity,  as  compared 
with  $35  to  $40  for  a  modern  lake  carrier.  The  lake  freighter  car- 
ried a  much  bigger  cargo  in  proportion  to  its  tonnage  than  the  ocean 
boat  and  operated  with  a  smaller  crew.  As  to  the  smaller  types  of 
ocean  boats,  he  said  that  they  had  already  been  tried  on  the  Lakes 
and  proved  a  failure.  The  tendency  to-day  was  to  increase  the  ca- 
pacity of  freighters  both  on  the  Lakes  and  the  ocean,  as  the  larger 
boats  had  proved  more  economical.  Lake  boats  also  had  the  ad- 
vantage of  ocean  steamers  in  the  matters  of  insurance. 

Mr.  Cornelius  differed  from  some  of  the  other  witnesses  as  to  the 
importance  of  distance  as  a  factor  in  the  cost  of  voyages.  His  view 
was  that  it  was  the  time  in  port  that  counted.  It  took  much  longer 
to  unload  cargoes  at  ocean  ports  than  a  lake  port.  The  average  time 
for  unloading  at  ocean  ports  was  seven  to  eight  days. 

Charles  N.  Chadwick,  of  Xew  York,  put  particular  stress  upon  the 
adverse  influence  of  fogs  and  cross  currents  and  the  fact  that  the  St. 
Lawrence  route  would  be  closed  for  six  months  of  the  j^ear. 
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William  A.  T\o<2:ers,  of  liufTulo,  ar<2jue(l  that  as  a  sea-<roinfy  vessel 
had  to  carry  such  a  lar<rc  ex|)ciise  in  overhead  charo^es,  interest,  and 
wa<j:es  it  must  move  ra])idlv  from  })()rt  to  port  and  could  not  afford 
to  ^o  one  or  two  thousand  miles  up  a  restricted  waterway  for  its 
car^o.  lie  also  pointed  out  that  the  shij)ment  of  frrain  was  concen- 
trated in  a  short  period  at  the  very  end  of  the  navi<i:ation  season, 
and  to  handle  this  by  water  would  require  a  very  large  number  of 
ships  at  one  time. 

It  was  also  the  view  of  the  Montreal  Board  of  Trade,  as  expressed 
by  its  president,  George  W.  Sumner ;  of  the  Montreal  Harbor  Com- 
mission, as  represented  by  its  chairman,  W.  B.  Ross;  of  the 
Montreal  Chambre  de  Commerce,  as  represented  by  its  president, 
Joseph  Quintal ;  and  of  the  Shipping  Federation  of  Canada,  as  rep- 
resented by  its  president,  Robert  W.  Reford,  that,  for  the  reasons 
stated,  it  was  not  economically  practicable  for  ocean  vessels  to  be 
employed  on  such  inland  waters  as  the  Great  Lakes. 

Frederick  H.  Fay,  consulting  engineer,  who  gave  evidence  at  the 
Boston  hearing,  stated  that  of  223  steel  vessels  under  construction 
for  the  Shipping  Board,  not  one  had  a  draft  of  less  than  21  feet,  and 
the  21-foot  vessel  had  a  dead-weight  carrying  capacity  of  only  3,500 
tons,  while  those  of  a  draft  ranging  from  24  to  26  feet  had  a  carry- 
ing capacity  of  from  7,500  to  10,000  tons.  In  his  view,  if  the  St. 
Lawrence  projects  were  carried  out  it  would  have  to  be  on  the  basis 
of  a  30- foot  depth  from  the  sea  up  to  the  head  of  the  Lakes. 
/  At  the  New  York  hearing  William  McCarroll,  representing  the 
Chamber  of  Commerce  of  the  State  of  New  York,  made  the  point 
that  the  essence  of  success  in  seaports  was  multiplicity  and  fre- 
quency of  overseas  shipping  lines  and  inland  transportation  routes, 
as  well  as  largeness  of  clearing-house  facilities,  and  he  held  that 
'  these  could  not  be  expected  at  lake  ports.  Also  vessels  would  go 
where  they  were  able  to  secure  cargoes  in  both  directions,  which  he 
;  did  not  believe  would  be  the  case  on  the  St.  Lawrence  route.  To 
provide  a  satisfactory  service  between  the  lakes  and  the  sea  a  com- 
posite boat  adapted  to  both  would  have  to  be  built,  and  he  con- 
sidered it  very  improbable  that  anyone  would  go  to  the  expense  of 
building  such  boats  because  of  the  cost  and  the  unlikelihood  of  re- 
turns at  all  comparable  to  those  obtainable  elsewhere. 

In  the  opinion  of  William  R.  Tucker,  representing  the  Phila- 
delphia Board  of  Trade,  the  St.  Lawrence  scheme  was  Utopian  and 
impracticable,  because  even  if  ocean-going  vessels  could  go  up  1,500 
or  2,000  miles  of  restricted  channels  it  would  necessarily  be  con- 
fined to  the  smaller  types  of  vessels,  and  these  had  gone  practically 
out  of  use  to-day  because  they  were  not  regarded  as  economical. 
Unless  you  had  a  depth  to  accommodate  vessels  of  35  to  40  feet  draft 
you  would  not  have  the  most  economical  carriage  of  goods.  Ocean 
business  was  done  with  two  classes  of  vessels — liners  and  tramps — 
but  the  greater  part  was  handled  by  the  former.  So  far  as  gen- 
eral cargo  or  package  freight  was  concerned,  that  was  almost  en- 
tirely handled  by  liners,  as  tramps  were  not  available  unless  they 
had  a  full  cargo. 

Edward  R.  Carhart,  representing  the  New  York  Produce  Ex- 
change, emphasized  the  fact  that  it  would  be  very  difficult  to  con- 
centrate cargoes  at  any  one  lake  port.     They  would  have  to  be 
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picked  up  at  dilTorent  ports,  aiul  this  would  involve  delays.  Under 
such  conditions  it  would  be  very  difficult  to  induce  shipowners  to 
send  their  boats  up  into  the  Lakes.  Also  the  project  would  involve 
the  provision  of  very  complicated  and  expensive  terminal  eijuipment 
at  Lake  ports  to  handle  traffic  by  sea<i:oin<i:  vessels. 

8peakin<^  on  behalf  of  the  Philadelphia  Bourse,  Emil  P.  Al- 
brecht  was  convinced  that  ocean  vessels  could  not  alford  to  use 
the  St.  Lawrence  route  because  there  would  be  lew,  if  any,  full 
cargoes  from  overseas  points  to  lake  ports.  The  commodities  im- 
ported from  abroad  for  use  in  the  interior  of  the  United  States 
were  for  the  most  part  not  of  such  a  character  as  to  make  full  car- 
goes. The  traffic  would,  therefore,  be  a  one-way  traffic,  and  that 
was  very  unprofitable. 

On  the  question  of  insurance  he  had  been  informed  by  one  of 
the  marine-insurance  underwriters  of  Philadelphia  that  insurance 
rates  on  the  St.  Lawrence  were  50  cents,  as  against  22J  cents  to 
Atlantic  ports,  and  this  applied  at  all  seasons  of  the  year.  At  the 
New  York  hearing  Cornelius  Elder,  president  of  the  Atlantic  Marine 
Insurance  Co.,  stated  that  the  insurance  rates.  New  York  to  Liver- 
pool, were  25  cents,  and  that  the  corresponding  rates,  Montreal  to 
Liverpool,  were  27^  cents  from  the  opening  of  navigation  up  to  the 
middle  of  October,  then  32 J  cents  to  November  1,  42 J  cents  to 
November  16,  and  55  cents  from  that  date  to  November  25,  or  the 
close  of  the  season.  In  a  letter  filed  by  Senator  Hill  from  Chubb 
&  Co.,  underwriters  of  New-  York,  the  first-class  liner  rate.  New 
York  or  Boston  to  United  Kingdom  ports,  was  given  as  12J  cents 
to  17J  cents.  The  rates  for  first-class  tramp  steamers  from  New 
York  or  Boston  were  given  as  20  to  25  cents.  Chubb  &  Co.  gave 
the  same  rates  from  Montreal  as  Mr.  Elder,  but  added  that  these 
were  for  first-class  liners,  and  that  the  rate  for  tramps  would  be  35 
to  37|  cents,  with  an  approximate  increase  of  10  cents  at  each  of 
the  dates  mentioned. 

An  argument  that  was  advanced  more  than  once,  though  per- 
haps not  very  seriously,  against  the  opening  of  the  St.  Lawrence 
to  ocean-going  ships,  was  that  it  would  make  it  possible  to  bring 
men-of-war  and  transports  into  the  Great  Lakes,  thereby  menacing 
cities  of  the  United  States  by  bombardment  or  other  war  measures. 

There  was  what  might  be  called,  in  a  somewhat  narrow  sense, 
the  national  argument.  During  the  Montreal  hearing  it  was  argued 
on  behalf  of  some  of  the  interests  that  it  was  not  desirable  from  a 
Canadian  point  of  view  that  canals  in  Canadian  territory  should  be 
built  or  controlled  internationally,  largely  for  the  benefit  of  Ameri- 
can interests.  Canals  in  Canada  should  be  built  and  controlled  by 
the  Dominion.  Similarly  at  New  York,  Buffalo,  and  elsewhere  on 
the  United  States  side  it  was  urged  that  American  money,  needed 
for  the  development  of  purely  American  waterways,  should  not  be 
diverted  to  an  international  scheme,  which  it  was  said  would  be 
mainly  for  the  benefit  of  Canada.  The  United  States  had  invested 
a  great  deal  of  money  in  its  merchant  marine,  and  it  was  therefore 
important  to  concentrate  the  foreign  commerce  in  American  ports. 
It  would  be  better  to  develop  the  Mississippi  and  connect  that  river 
with  the  Great  Lakes  than  to  divert  the  course  of  trade  through  a 
foreign  country. 
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Olin  11.  Landreth,  reprosentinf]^  the  Merchants'  Association  of 
New  York,  sunmiarizcHl  t\w.  various  obstacles  which,  in  the  opinion 
of  himself  and  others,  would  prevent  sea<^oin<i^  vessels  from  using 
the  St.  Lawrence  and  the  Cheat  Lakes,  as  follows: 

(1)  The  speed-retarding  and  dangerous  element  of  fog  and  ice 
in  the  lower  St.  Lawrence  Kiver  and  Gulf;  (2)  shallow  depths  and 
tortuous  or,  at  least,  extremely  irregular  channel  layout,  even  after 
improvement,  necessitating  very  slow  speeds  for  large  vessels;  (3) 
time  lost  at  locks;  (4)  heavy  marine  insurance;  (5)  short  naviga- 
tion season  of  about  seven  months;  (G)  a  largely  one-way  trafHc; 
(7)  a  very  restricted  market  port. 

Economy  in  transportation,  in  the  opinion  of  Frank  M.  Williams, 
demanded  special  types  of  vessels — one  for  the  ocean,  one  for  the 
Lakes,  and  one  for  the  canals.  No  one  type  could  supplant  another 
in  its  proper  waters  without  loss  of  efficiency,  which  would  only 
mean  increased  cost  of  transportation.  The  combination  of  these 
three  types  of  vessels  in  one  was  not  practicable. 

Howard  J.  Smith,  of  Buffalo,  mentioned  that  some  years  ago 
boats  had  been  built  on  the  Lakes  for  ocean  service,  running  from 
Chicago  to  transatlantic  points,  and  others  had  operated  between 
lake  ports  and  Montreal,  transferring  there  to  ocean  vessels.  The 
experiment,  however,  had  been  short  lived  and  financially  unprofit- 
able. The  same  thing  had  been  tried  between  Buffalo  and  Montreal 
with  equal  lack  of  success. 

The  foregoing  represents  substantially  all  the  arguments  ad- 
vanced against  the  proposition  that  ocean-going  vessels  would  use 
the  St.  Lawrence  deep  waterway  if  it  were  established.  No  attempt 
has,  of  course,  been  made  to  record  the  views  of  all  witnesses  who 
at  the  various  hearings  brought  forward  these  arguments.  Those 
quoted  above  may,  however,  be  taken  as  fairly  representative.  It 
will  have  been  noted  that  they  consist,  in  many  cases,  rather  of 
assertions  than  arguments,  those  who  opposed  the  improvement  evi- 
dently feeling  that  the  burden  of  proof  rested  with  the  affirmative. 

On  the  affirmative  side,  as  to  the  argument  that  ocean-going  ships 
could  not  safely  navigate  the  restricted  channels  of  the  Great  Lakes, 
it  was  pointed  out  by  Louis  C.  Sabin,  general  superintendent  of  the 
St.  Marys  Falls  Canal,  that  the  big  modern  lake  freighter  of  600 
feet  and  over  found  no  more  difficulty  than  smaller  vessels  in  navi- 
gating such  restricted  channels  as  those  of  the  St.  Marys  River. 

Capt.  P.  H.  Uberoth,  of  the  United  States  Coast  Guard,  corrobo- 
rated the  statement.  In  his  opinion  the  restricted  channels  of  the 
St.  Lawrence  and  the  Great  Lakes  offered  no  particular  problem  to 
ocean-going  ships.  More  or  less  restricted  channels  were  found  at 
the  entrances  to  nearly  all  the  big  seaports,  though  some  were  wider 
than  others. 

Ag  a  matter  of  fact,  there  was  no  essential  difference  between  navi- 
gating inland  channels  and  similar  channels  along  the  seacoast.  The 
same  methods  of  navigation  were  applied  and  the  same  lights  and 
other  navigation  facilities  provided.  On  the  Great  Lakes  the  average 
speed  of  the  big  freighters  was  11  or  12  miles  an  hour,  and  in  the  re- 
stricted channels  it  was  cut  down  to  10  miles  an  hour.  The  speed  of 
the  average  ocean  tramp  was  10  to  12  miles  an  hour. 

As  to  the  question  of  time  lost  in  passing  through  locks  and  canals, 
Mr.  Sabin  in  his  testimony  estimated  the  time  lost  as  approximately 
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one  hour  nt  oarli  lock:  and  in  tho  statistical  report  of  lake  com- 
merce ])assin<r  throufrh  canals  at  Sault  Ste.  Marie,  19'2().  it  is  stated 
that  the  average  time  lost  was  1  hour  and  15  minutes,  which  in- 
cluded time  waitiuLT  for  lockafj^e  and  i)assafre  throuf^h  locks  and 
canals. 

Ca]^ts.  J.  Ilearn,  John  B.  Mercier,  and  J.  B.  Henry,  all  of  whom 
have  had  many  years'  ex])erience  navi^itinp^  the  St.  Lawrence  hclow 
Montreal,  and  are  also  familiar  with  navigation  c(mditions  on  the 
o]^en  seas,  testified  that  durinj;  the  na violation  season  there  was  prac- 
tically no  more  difficulty  in  brintrinir  an  ocean  steamer  up  to  ^^on- 
treal  than  in  taking  her  to  any  of  the  AtLintic  coast  ports.  If  you 
used  reasonable  care  in  navi^ratin^  the  St.  Lawrence  it  was  as  safe 
as  any  other  waterway. 

Vocr  and  ice  conditions  were  not  peculiar  to  the  St.  Lawrence.  Ships 
were  confronted  with  the  same  conditions  on  the  routes  to  Xew 
York  and  Boston.  There  was  no  trouble  with  the  ice  durinjr  the 
season  of  navigation  except  in  Belle  Isle  Strait,  which,  as  a  rule, 
was  not  used  by  freifrhters.  Liners  had  to  naviirate  it  with  caution, 
but  Capt.  Henry  had  traveled  that  way  for  the  last  30  years  and  had 
never  had  an  accident. 

Both  Capt.  Hearn  and  Capt.  ^lercier  irave  it  as  their  opinion  that 
foff  conditions  were  frenerallv  worse  off  the  Xew  EnHand  coast  than 
m  the  St.  Lawrence. 

Ice  conditions  and  fo^r  were  gone  into  very  carefully  by  R.  S.  ^lac- 
Elwee  and  Alfred  H.  Hitter  in  their  brief  presented  to  the  com- 
mission throuofh  the  Great  Lakes-St.  Lawrence  Tidewater  Associa- 
tion, by  means  of  a  series  of  charts,  from  which  it  appeared  that 
both  as  re<rards  ice  and  fog  the  normal  route  from  the  St.  Lawrence 
to  Europe  compared  not  unfavorably  with  the  customary  steamer 
lanes  from  Xorth  Atlantic  ports. 

Henry  C.  Barlow,  traffic  director.  Chicago  Association  of  Com- 
merce, said  that  he  had  been  out  and  in  from  Xew  York  and  he  had 
been  out  and  in  from  Montreal.  He  had  seen  fogs  both  ways.  The 
saving  in  distance  by  way  of  the  Straits  of  Belle  Isle  more  than 
compensated  for  any  apparent  difficulty  in  navigating  because  of 
fog.  He  was  not  aware  that  there  were  more  wrecks  caused  by  fog 
in  the  navigation  of  the  St.  Lawrence  than  in  the  navigation  of  the 
route  to  Xew  York. 

From  his  experience  in  navigating  the  Manchester  Ship  Canal, 
Capt.  Henry  did  not  think  there  would  be  any  difficulty  in  ocean 
freighters  going  up  the  St.  Lawrence  to  the  Lakes.  They  went  where 
they  could  pick  up  business,  and  there  was  any  amount  of  business 
at  lake  ports.  Freight  carriers  were  accustomed  to  going  in  ballast, 
in  order  to  secure  a  return  cargo,  much  greater  distances  than  to  the 
head  of  the  Lakes. 

He  did  not  believe  there  was  any  great  difficulty  in  ocean-going 
vessels  navigating  canals  with  the  equipment  they  had  to-day.  Asked 
as  to  the  crew  required  for  an  ocean-going  tramp  steamer  of  5,000 
tons,  he  said  it  would  be  about  35  men  for  a  coal-burnin*!  steamer 
and  possibly  27  or  28  for  an  oil-burning  steamer.  Capt.  Hearn  said 
that  the  cost  of  operating  an  ocean-going  coal-burning  ship  was  not 
very  much  greater  than  an  oil  burner.  The  only  additional  equip- 
ment an  ocean-going  vessel  would  need  to  navigate  inland  waters 
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would  be  a  plate  put  on  the  back  of  the  rudder  to  make  the  vessel 
answer  lier  helm  more  quickly. 

Mr.  Sabin.  in  his  evidence  at  Sault  Ste.  Marie,  p:ave  particulars 
as  to  the  time  of  vessels  in  restricted  channels  as  illustrated  in  the 
St.  Marys  River,  a  distance  of  about  22  miles.  The  average  of  four 
steamers  for  three  trips  each  goinp:  upstream  amounted  to  2  hours 
and  33  minutes.  Deducting  time  for  taking  on  supplies  would  leave 
a  net  time  for  the  river  of  2J  hours,  or  a  speed  of  8  miles  an  hour. 
Going  downstream  the  boats  took  2.53  hours,  and  allowing  20  min- 
utes for  supplies  the  running  time  would  be  2.02  hours,  or  10  miles 
an  hour.  Conditions  in  the  St.  Marys  Kiver  would  be  approximately 
the  same  as  in  the  upper  St.  Lawrence.  He  gave  the  mean  running 
time  of  lake  freighters  for  the  round  trip  from  Erie  ports  to  the 
head  of  Lake  Superior  and  back  as  10  or  lOJ  miles  an  hour. 

MacElwee  and  Ritter,  in  their  brief,  pointed  out  that  as  the  con- 
trolling depths  of  20  to  21  feet  in  the  harbors  and  channels  of  the 
Great  Lakes  were  referred  to  a  plane  of  low  water  which  was  2  feet 
below  the  plane  of  mean  lake  level,  vessels  were  frequently  able  to 
load  to  greater  drafts  than  the  stated  project  depths  of  the  channels 
and  harbors.  Also  the  high-water  season  was  during  the  summer 
and  the  low-water  season  during  the  winter,  so  that  in  general  there 
were  available  during  the  season  of  navigation  greater  depths  in  the 
harbors  and  channels  of  the  Great  Lakes  than  would  appear  from  the 
statement  of  project  depths.  This  led  to  the  situation  that  a  depth  of 
21  feet  at  the  project  datum  plane  through  the  connecting  channels 
and  in  the  harbors  of  the  Great  Lakes  would  permit  the  passage  of 
vessels  drawing  1  to  3  feet  more  than  would  ordinarily  attempt  to 
enter  an  Atlantic  coast  harbor  having  a  similar  depth  at  mean  low 
water.  Comparatively  little  diminution  of  speed  was  required  for 
the  safe  navigation  of  restricted  channels  between  the  Great  Lakes. 

In  regard  to  the  upper  St.  Lawrence,  MacElwee  and  Ritter  took 
the  view  that  navigation  would  not  be  excessively  restricted.  It  was 
estimated  that  the  total  time  loss  in  lockages  and  restricted  channels 
between  Duluth  and  Liverpool  would  not  exceed  12  hours,  and  might 
be  less.  A  table  was  inserted  showing  distances  of  open  and  re- 
stricted navigation  and  steaming  time  between  Duluth  and  Liver- 
pool. In  regard  to  the  effect  of  restricted  channels  on  vessel  costs 
and  rates,  the  conclusion  was  reached  that  where  the  restricted  chan- 
nel constituted  only  a  small  portion  of  a  long  route,  as  in  the  pres- 
ent case,  there  was  no  perceptible  disadvantage  to  commerce.  To 
prove  this  contention,  the  experience  was  cited  of  the  Manchester 
Canal,  the  Helder  or  Holland  Canal,  the  Suez  Canal,  the.  Panama 
Canal,  the  Kiel  Canal,  and  the  Amsterdam  Canal.  In  all  these  and 
other  cases  involving  the  navigation  of  rivers,  the  inland  ports  en- 
joyed the  same  rates  as  other  ports  on  the  seacoast,  though  the  former 
might  involve  passing  through  restricted  channels  50  to  100  miles 
in  length.  It  was  argued  that  if  5,000,000  tons  of  shipping  were 
willing  every  year  to  pass  by  Liverpool  and  go  up  over  35  miles  of 
canal  and  through  five  sets  of  locks  to  reach  the  single  city  of  Man- 
chester, there  could  be  no  uncertainty  about  the  fact  that  a  much 
greater  tonnage  would  be  willing  to  enter  the  Great  Lakes  to  reach 
half  a  dozen  Manchesters. 

A  comparison  of  depths  at  ocean  ports  with  depths  on  the  Great 
Lakes,  taken  in  conjunction  with  the  prevailing  tonnage  of  ocean- 


ST.   LAWRENCE   WATERWAY.  61 

^in^  ships,  led  MacElwee  and  Hitter  to  the  conchision  that  the 
deeper  harbors  of  Ii^urope  and  America  had  been  made  to  accommo- 
date the  pvcixt  combination  liners  and  naval  vessels,  neither  of  which 
classes  of  ships  entered  into  the  problem  of  the  Great  Lakes,  and 
that  the  maximum  depth  of  21  feet  in  Great  Lakes  ports  would  be 
sufficient  to  attract  a  considerable  amount  of  ocean  commerce,  while 
a  depth  of  25  feet  would  accommodate  most  of  the  tramp  com- 
merce of  the  world. 

In  reg:ard  to  the  practicability  of  a  composite  boat,  combining  the 
advantages  of  tlie  ocean  and  the  lake  carrier,  a  letter  was  filed  from 
the  general  manager  of  Bethlehem  Shipbuilding  Corporation,  to  the 
effect  that  it  was  entirely  feasible  to  construct  an  ocean  carrier  with 
a  cargo  capacity  of  7,000  tons  on  a  draft  of  20  feet,  and  that  the 
present  tendency  was  to  secure  increased  capacity  by  giving  addi- 
tional length  and  beam  rather  than  additional  draft.  In  the  opinion 
of  Messrs.  MacElwee  and  Ritter,  it  would  be  a  very  small  step  in 
naval  architecture  to  design  an  ocean-going  vessel  capable  of  carry- 
ing 10,000  to  15,000  tons  on  a  draft  of  25  feet. 

A.  M.  McDougall,  general  manager  of  the  Duluth  Shipbuilding 
Co.,  expressed  his  conviction  that  a  composite  type  of  ship  would  not 
only  be  produced,  but  that  it  could  be  built  as  cheaply  as  the  present 
types  or  vessels.  He  believed  that  a  ship  would  be  developed  that 
would  be  in  the  nature  of  a  cross  between  the  present  ocean-going 
tramp  and  the  lake  freighter,  and  that  would  prove  economical,  both 
in  original  cost  and  operation.  He  anticipated  that  the  navigation 
rules  would  be  so  changed,  as  a  result  of  the  present  shipbuilding 
program  of  the  world,  that  there  would  be  a  gradual  lessening 
of  the  amount  of  steel  per  dead-weight  ton,  due  to  the  development 
of  plans  for  longitudinal  strength. 

Capt.  J.  B.  Henry,  who  had  had  30  years'  experience  in  navigating 
ocean  ships  on  the  St.  Lawrencej  thought  that  the  best  type  of  com- 
posite boat  would  be  an  oil-burning  vessel  with  ballast  tanks.  These 
would  decrease  the  draft  while  in  the  canals  and  increase  the  freight 
capacity  to  its  fullest  extent.  This  type  of  vessel  was  also  economical 
in  time  and  labor. 

Walter  S.  Syrett,  of  the  Muskegon  Railway  &  Navigation  Co.,  be- 
lieved it  was  unquestionably  true  that  special  boats  could  and  would 
be  designed  adapted  to  both  salt  water  and  fresh,  and  at  no  increase 
in  cost.  Any  vessel  of  properly  regulated  draft  equipped  with  con- 
densers for  sea  water  could  operate  both  on  the  lakes  and  the  ocean. 

W.  K.  Greenebaum,  of  the  Michigan  City  Chamber  of  Commerce, 
who  had  been  engaged  in  lake  transportation,  gave  it  as  his  opinion 
that  it  would  be  quite  practicable  to  build  boats  500  or  600  feet  long, 
with  a  22-foot  draft,  which  could  be  loaded  with  grain  or  other 
commodities  at  lake  p<»rts  and  further  cargo  added  at  Montreal  to 
bring  the  draft  to  30  or  35  feet.  His  idea  was  something  along  the 
lines  of  boats  built  in  lake  shipyards  during  the  war,  with  triple- 
expansion  engines  in  the  stern,  and  built  to  fit  in  with  the  modern 
methods  of  handling  bulk  freight  at  Lake  ports. 

L.  H.  Johnson,  of  the  Chamber  of  Commerce  of  Anderson,  Ind., 
referred  to  the  type  of  vessel  developed  by  the  Bethlehem  Co.  for 
bringing  ore  from  Cuba  to  their  Sparrow  Foint  plant  in  Maryland. 
He  believed  that  this  was  the  type  of  vessel  that  would  be  used  be- 
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tweon  tlio  (iront  Lnkcs  aii'l  tlie  sea.  Boats  of  this  type  could  operate 
to  tlic  Liikos  in  sninincr  and  from  Cuba  to  the  Atliintic  seaboard  in 
winter.  The  vessel  he  had  in  mind  was  of  about  (),()()()  dead-weight 
capacity  and  had  its  propellin<r  machinery  in  the  stern,  and  he  be- 
lieved used  Diesel  en<2:ines.  It  had  the  same  space  with  numerous 
hatches  that  w^ere  found  on  the  lake  boats  and  was  also  equippetl 
with  derricks  for  facilitating  the  handling  of  cargoes.  He  thought 
it  drew  about  28  or  30  feet. 

In  reply  to  the  argument  that  the  present-day  tendency  was  to 
build  larger  ships  and  discard  the  smaller  types,  tables  were  filed 
giving  the  draft  of  vessels  at  various  Atlantic  ports,  which  brought 
out  the  fact  that  Avhile  it  was  true  that  larger  and  larger  vessels  were 
constantly  being  built  for  ocean  trailic,  these  huge  craft  were  few  in 
number,  and  there  had  been  actually  no  increase  in  the  average  size 
of  vessels  employed  in  foreign  trade  during  the  last  10  years.  It 
was  showm  that  an  astonishingly  large  number  of  the  smaller 
steamers  w-ere  used  in  foreign  trade,  and  that  the  large  vessels  were 
so  few  as  to  exercise  no  pronounced  influence  on  the  average. 

Maj.  Gen.  Black  was  quoted  to  the  effect  that  "out  of  14,513 
steamships  listed  in  Lloyd's  Register  for  1918-19,  81.45  per  cent 
have  drafts  of  25  feet  or  less  and  99.32  per  cent  draw^  30  feet  or  less, 
leaving  a  percentage  of  0.68  vessels  of  over  30  feet  draft.  This  pre- 
ponderance of  vessels  of  less  than  30  feet  draft  is  illustrated  by  the 
fact  that  in  the  first  six  months  of  1914,  out  of  4,476  ships  which 
paid  pilot  fees  at  the  port  of  New  York,  4,402,  or  96  per  cent,  drew 
30  feet  of  w^ater  or  less."  A  study  of  vessels  passing  through  the 
Panama  Canal  show^ed  an  average  draft  of  21  feet,  and  data  fur- 
nished by  the  Suez  Maritime  Canal  Co.  showed  that  the  average 
draft  of  vessels  through  the  Suez  Canal  was  a  little  over  21  feet. 

McElwee  and  Ritter  asserted  that  it  was  a  recognized  rule  of  trans- 
portation that  where  there  was  a  productive  interior,  ships  would 
proceed  as  far  inland  as  physically  practicable,  and  the  farther  in- 
land they  could  penetrate  the  greater  was  the  resulting  economy  and 
the  more  extensive  the  area  benefited.  As  examples  of  ports  de- 
veloped at  the  head  of  ocean  navigation,  they  offered  the  following 
as  examples :  Philadelphia,  101  miles  up  the  Delaware  River ;  Balti- 
more, 190  miles  up  Chesapeake  Bay ;  New  Orleans,  100  miles  up  the 
Mississippi ;  Portland,  113  miles  from  the  sea  on  the  Willamette ; 
Hankau^  615  miles  up  the  Yangtse ;  Manaos,  900  miles  up  the  Ama- 
zon ;  and  Montreal,  1,003  miles  up  the  St.  Lawrence.  From  a  report 
by  Capt.  Winterhalter  on  the  Amazon  River  traffic,  it  appeared  that 
no  less  than  six  different  steamship  lines  had  regular  sailings  up  the 
Amazon,  and  three  of  these  lines  connected  Manaos  with  European 
ports. 

E.  Hodson,  of  Hamilton,  Ontario,  said  that  it  was  one  of  the 
anomalies  of  water  transportation  that  difference  of  distance  did  not 
appear  to  be  a  great  factor  in  the  establishment  of  freight  rates 
For  instance,  they  were  to-day  paying  exactly  the  same  rate  of 
freight  New  York  to  Bombay  as  New  York  to  Calcutta,  though  the 
latter  port  was  2,000  miles  farther  from  New  York  than  Bombay  and 
involved  90  miles  of  a  tortuous  river  channel  much  more  difficult 
than  the  St.  Lawrence.  Practically  the  same  rates  applied  also  to 
Singapore  and  Java.     Freight  charges  to  Manchester  and  Liver- 
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pool  wore  identical,  althoiiirh  (lie  former  involved  28  miles  of  canal 
with  several  lockap:es,  The  natural  inference  was  that  the  rates 
on  frei<2:ht  from  Hamilton  or  other  ports  on  the  Great  Lakes  to 
overseas  ports  would  not  be  materially  greater  than  the  rate  from 
Montreal  or  any  of  the  Atlantic  ports. 

H.  J.  Waddy,  of  Hamilton,  rrave  it  as  his  opinion  that  there  was 
not  the  sli<]:htest  trouble  about  operatinfj  an  ocean  boat  in  the  I^akes. 
The  present  type  of  lake  carrier  could  not  operate  succossfully  on 
the  ocean,  but  there  was  nothings  to  prevent  ocean  boats  trading  on 
the  Lakes.  He  did  not  mean  trading  from  port  to  port  on  the 
Lakes,  as  they  could  not  compete  with  the  present  lake  carriers,  but 
trading  between  lake  ports  and  ocean  ports.  In  regard  to  ocean 
rates,  Mr.  AVaddy  said  that  the  rate  to  Chungking,  on  the  Yangtze- 
kiang,  which  was  nearly  1,000  miles  up  the  river,  was  about  the 
same  as  to  Shanghai.  Similarl}^,  on  this  side  the  ocean  rate  from 
Liverpool  to  St.  John  was  the  same  as  from  Liverpool  to  Montreal 
with  its  thousand  miles  of  river  navigation. 

As  to  the  return-load  factor,  while  it  was  admitted  that  return 
cargoes  were  unquestionably  desirable,  it  was  pointed  out  by  Mac- 
Elwee  and  Ritter  that  the  assertion  that  ships  must  have  return 
cargoes  was  not  borne  out  by  the  actual  conditions  on  many  trade 
routes  and  at  many  ports.  Analyzing  the  foreign  trade  of  the 
United  States,  it  was  shown  that  the  trade  with  Europe  represented 
exports  seven  times  the  value  of  imports,  while  imports  from  South 
America  during  the  last  10  years  had  been  practically  double  the 
exports. 

Many  vessels  carrying  full  loads  to  Europe  returned  practically 
empty,  while  many  vessels  bringing  full  loads  from  South  America 
did  likewise.  Considering  the  conditions  of  the  Great  Lakes,  with 
the  number  of  important  ports  thereon,  the  variety  of  commodities 
available  for  export,  and  the  demand  for  foreign  products  in  terri- 
tories tributary  to  these  ports,  MacElwee  and  Ritter  concluded  that, 
as  a  matter  of  fact,  a  more  equal  distribution  of  imports  and  ex- 
ports might  reasonably  be  anticipated  at  ports  on  the  Great  Lakes 
than  was  now  the  case  at  the  majority  of  United  States  ocean  ports. 

As  to  the  objection  that  the  proposed  improvement  of  the  St. 
Lawrence  would  necessarily  involve  very  large  expenditures  in  deep- 
ening harbors  and  providing  special  docks,  loading  and  unloading 
facilities,  etc.,  it  was  stated  on  behalf  of  many  of  the  lake  cities 
that  they  were  prepared  to  cooperate  with  the  Federal  authorities 
of  the  two  countries  in  deepening  their  harbors,  and  that  they  were 
also  prepared  to  provide  their  ports  with  the  most  efficient  equip- 
ment for  handling  ocean  traffic.  In  the  case  of  Toronto,  plans  for 
enlarging  and  improving  the  harbor  and  making  provision  for  in- 
dustrial and  commercial  development  were  well  under  way,  at  an 
estimated  cost  of  $25,000,000.  The  new  harbor  will  have  a  depth 
of  30  feet,  and  its  docks  will  be  equipped  with  the  most  efficient  type 
of  loading  and  unloading  machinery.  Chicago,  Duluth,  Milwaukee, 
Detroit,  Hamilton,  Toledo,  and  most  of  the  other  lake  cities  had 
already  matured  plans  for  similar  harbor  improvements. 

In  connection  with  harbor  improvements,  reference  may  be  made 
to  the  question  of  good  roads  and  trading  facilities.  At  Detroit  and 
elsewhere  testimony  was  submitted  as  to  the  rapid  extension  of  good 
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roads  throughout  the  Middle  Western  States,  and  plans  were  out- 
lined for  connectin<]:  many  inland  points  with  ports  on  the  Great 
Lakes  by  motor-truck  services  operatinj^  on  these  roads. 

In  re<j:ard  to  the  effect  of  the  restricted  season  of  navigation  on  the 
Great  Lakes  and  the  St.  Lawrence,  it  was  arp^ued  that  while  that 
was  obviously  a  disadvantage  it  was  by  no  means  an  insuperable  ob- 
stacle. Charles  F.  McDonald,  secretary  of  the  Duluth  Board  of 
Trade,  testified  that  it  made  very  little  (lifference  in  the  grain  trade. 
Navigation  closed  nominally  on  Lake  Superior  on  November  30,  but 
extension  of  insurance  periods  usually  carried  it  over  to  December 
12.  In  normal  years  they  received  by  December  10  practically  three- 
quarters  of  the  year's  grain  receipts,  and  after  that  date  grain  was 
held  in  the  Duluth  elevators  for  spring  shipment.  It  was  repeatedly 
stated  in  evidence  by  American  and  Canadian  importers  in  the  region 
of  the  Great  Lakes  that  the  limited  season  of  navigation  on  the  Lakes 
would  not  affect  them  materially,  as  they  could  so  regulate  their 
business  as  to  get  in  the  bulk  of  their  raw  materials  during  the  season 
of  navigation. 

F.  Maclure  Sclanders,  of  the  Windsor  (Ontario)  Chamber  of  Com- 
merce, pointed  to  the  situation  on  the  Baltic,  which  carried  the  great- 
est commerce  of  the  world  in  a  navigation  season  of  only  seven 
months.  In  fact,  as  Senator  Burton  pointed  out  at  the  Cleveland 
hearing,  the  Great  Lakes  themselves  offered  an  example  of  a  tre- 
mendous and  very  profitable  commerce  built  up  on  waters  that  were 
closed  to  navigation  for  several  months.  MacElwee  and  Ritter  also 
drew  attention  to  the  fact  that  so  far  as  the  restricted  season  of  navi- 
gation was  concerned,  alternative  routes,  such  as  the  Erie  Canal  and 
the  proposed  Oswego  Ship  Canal,  were  or  would  be  subject  to  prac- 
tically the  same  limitations  as  the  St.  Lawrence. 

Charles  A.  Dunning  took  the  view  that  by  the  all-water  route 
through  shipments  of  grain  from  Fort  William  to  Liverpool  would 
escape  the  danger  of  blockades  to  which  grain  was  always  liable 
under  the  present  lake-and-rail  system  with  its  transfer  points  on 
Georgian  Bay  or  elsewhere  constantly  menaced  by  congestion. 

As  to  the  relative  cost  of  construction  of  lake  and  ocean-going 
vessels,  Edward  Hopkins,  of  the  Toledo  Shipbuilding  Co.,  said  that 
lake  vessels  built  to-day  (1920)  would  run  from  $125  to  $135  a  ton, 
while  ocean-going  ships  would  run  from  $178  to  $185.  Henry  C. 
Barlow,  of  the  Chicago  Association  of  Commerce,  said  that  in  a 
study  he  had  made  of  this  subject  in  1912  he  had  found  that  the 
average  cost  of  constructing  ocean  vessels  was  $123  a  ton  and  of  lake 
vessels  $61  a  ton.  Conditions  were,  of  course,  constantly  changing 
so  far  as  construction  costs  were  concerned. 

As  to  the  question  of  marine  insurance,  it  was  argued  that  this 
was  only  a  comparatively  minor  factor  in  shipping  costs,  and  it  was 
said  that  in  any  event  the  figures  given  at  New  York  and  elsewhere 
to  prove  that  insurance  on  the  St.  Lawrence  was  very  much  higher 
than  at  Atlantic  ports  were  a  little  misleading,  as  the  comparison 
was  always  made  with  New  York,  whose  insurance  rates  were  more 
favorable  than  some  of  the  other  Atlantic  ports.  It  appeared  from 
printed  schedules  of  marine  insurance  for  1920  that  the  rates  varied 
from  12 J  cents  to  50  cents,  New  York  to  various  European  ports; 
Boston  rates  were  the  same;  Philadelphia  and  Baltimore  ranged 
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betwooii  IT)  cents  and  50  cents;  Newport  News  and  Norfolk,  20  cents 
to  25  cents;  Halifax  and  St.  John,  20  cents  to  2" J  cents.  The  extreme 
i-atcs  for  New  "^'ork,  P)ost()n,  Philadelphia,  and  Baltiinoi'e  wei"e  to 
Mctliterran^an  ports.  Montreal  rates  varied  from  27^  cents  to  :32] 
cents  up  to  October  15,  with  correspondin*^  increases  toward  the  end 
of  the  season. 

Some  confusion  arose  here,  as  in  connection  with  other  phases  of 
the  i)rol)lem,  because  witnesses  were  not  always  careful  to  compare 
like  thin<rs.  For  instance,  it  could  serve  no  useful  })urpose  to  com- 
j)are  marine  insurance  rates  out  of  New  York  and  out  of  Montreal 
unless  tlK)se  rates  api)lied  to  the  same  type  of  vessel,  cargo,  destina- 
tion, etc. 

Benjamin  Stockman,  president  of  the  Dulutli  Board  of  Trade, 
brought  out  the  j)oint  that  insurance  rates  decreased  as  traffic  in- 
creased, and  said  that  the  rates  on  the  St.  Lawrence  and  (jreat  Lakes 
would  dej)end  to  a  considerable  degree  on  the  extent  of  the  traffic. 

James  Richardson,  of  Kingston.  Ontario,  whose  firm  had  been  en- 
gaged in  the  grain  trade  for  many  years,  expressed  his  belief  that  in 
time  a  considerable  package-freight  business  would  be  developed  by 
the  snniller  tramp  steamers  between  the  Great  Lakes  and  ocean  ports. 
It  would,  of  course,  be  necessary  to  have  deep  Avater  all  the  way 
through  to  the  inland  lake  harbors.  There  Avould  be  no  material 
difficulties  in  ocean  boats  navigating  the  Lakes.  He  could  see  no  rea- 
son why  a  shipping  business  could  not  be  developed  direct  from  Fort 
William  or  Duluth  to  any  place  in  the  world  where  there  was  a  mar- 
ket for  cargo  lots. 

Magnus  Swenson,  of  Milwaukee,  was  satisfied  that  if  a  deep  water- 
way were  provided  ocean  ships  would  make  use  of  it.  He  could  see 
no  reason  why  ocean  ships  could  not  navigate  the  Great  Lakes  as 
easily  at  least  as  the  long,  unwieldy  lake  boats  Avith  comparatively 
small  poAver  that  sailed  those  waters  to-day.  If  it  Avere  possible  to 
ship  direct  from  Chicago  or  Mihvaukee  to  Europe  there  was  no 
doubt  in  his  mind,  or  in  the  mind  of  the  Scandinavian  steamship 
people  Avith  Avhom  he  Avas  associated,  that  ships  would  be  glad  to 
come  into  the  Lakes  for  cargoes.  At  the  present  time  Scandinavian 
boats  Avere  using  the  port  of  Montreal  to  a  A^ery  considerable  extent, 
as  they  saved  a  da^^'s  sailing  as  compared  Avith  the  route  to  Ncav  York. 
They  shipped  a  good  deal  of  grain  that  Avay  from  ^Montreal  to  Nor- 
way. The  return  freights  that  the}^  brought  to  American  ports,  con- 
sisting of  canned  fish,  wood  pulp,  etc.,  Avere  destined  largely  to  the 
\Vest  and  could  be  brought  as  Avell  direct  to  lake  ports  as  to  New 
York. 

C.  C.  West,  of  the  Manitowoc  Shipbuilding  Co.,  submitted  figures 
showing  the  estimated  cost  of  transportation  by  the  all-water  route, 
Chicago  to  LiA^erpool,  based  on  the  cost  of  operating  a  moderate- 
sized  ocean-going  ship.  From  this  it  appeared  that  the  rate  per  ton 
on  cargo  carriage.  proA'ided  the  A^essel  had  to  return  light,  would  be 
$15.60;  if  she  had  to  return  Avith  half  a  cargo,  it  Avould  be  $10.92; 
and  if  she  could  return  with  a  full  load,  it  would  be  $8.46.  At  these 
prices  a  shipowner  could  earn  a  moderate  profit  on  his  iuA^estment 
after  paying  bond  interest  and  setting  aside  a  proper  amount  for 
depreciation  and  a  sinking  fund  for  groAvth  of  his  business.     These 
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prices  were  based  on  package  freight  such  as  hardware,  machinery, 
and  manufactured  goods.  Bulk  freight,  such  as  grain,  could  be  car- 
ried at  a  lower  rate. 

Mr.  AVest  emphasized  the  fact  that  all  these  estimates  were  based 
on  the  limiting  depth  of  22  feet  in  the  harbors  of  the  Great  Lakes. 
With  these  harbors  deepened  the  situation  would,  of  course,  be  cor- 
respondingly improved,  as  ocean-going  vessels  of  deeper  draft  would 
then  come  in  and  carry  bigger  cargoes.  A  uniform  depth  of  24  feet 
would  accommodate  vessels  of  8,800  tonnage;  10,000  tons  would  re- 
quire 26  feet;  and  14,000  tons  would  require  28J  feet. 

It  was  urged  that  the  proposed  waterway  would  have  an  additional 
advantage  in  opening  the  vast  midcontinental  producing  and  con- 
suming region  to  the  nationally  owned  commercial  fleets  of  the 
United  States  and  Canada. 

Witnesses  at  the  hearings  were  repeatedly  asked  why  ocean-going 
vessels  of  such  dimensions  as  would  pass  through  the  existing  Wet- 
land and  St.  Lawrence  Canals  did  not  make  use  of  them.  The  evi- 
dence showed  that  the  experiment  had  been  tried  on  various  occa- 
sions, but  the  concensus  of  opinion  seemed  to  be  that  the  existing 
all-water  route  between  the  Great  Lakes  and  the  sea  was  not  eco- 
nomically j)rofitable  under  present-day  conditions,  because  of  the 
strictly  limited  tonnage  that  could  be  carried  on  a  single  voyage. 
That  was  the  substance  of  testimony  of  C.  C.  West,  of  the  Manitowoc 
Shipbuilding:  Co. ;  Edward  Hopkins,  of  the  Toledo  Shipbuilding  Co. ; 
Alexander  Simmons,  of  the  Windsor  Chamber  of  Commerce,  and 
others.  It  was  stated  by  A.  H.  Ritter  that,  as  a  matter  of  fact,  there 
were  no  ocean  carriers  available  which  could  navigate  the  present 
14-foot  canals  with  full  loads.  F.  O.  Paddock,  of  the  Toledo  Prod- 
uce Exchange,  informed  the  commission  that  in  the  early  days  of 
the  grain  trade  they  had  done  a  large  export  business  with  small 
schooners  and  steamers  by  way  of  Montreal.  Morris  &  Co.,  meat 
packers,  had  utilized  one  of  the  United  States  Shipping  Board's 
steamers  to  send  a  shipment  from  Chicago  to  Liverpool.  On  account 
of  the  restricted  depth  of  the  canals,  part  of  the  cargo  was  put  on 
board  at  Chicago  and  the  reniainder  shipped  by  rail  to  Montreal  and 
put  on  the  boat  there.  Similar  experiments  with  Shipping  Board 
steamers  were  described  by  other  witnesses. 

E.  C.  Collins,  of  the  Pittsburgh  Steamship  Line,  gave  his  own 
experience.  He  had  invested  in  1903  in  some  boats  of  2,000  and  2,300 
tons  for  trade  between  Erie  ports  and  the  lower  St.  Lawrence.  They 
struggled  along  for  10  or  12  years,  and  were  finally  sold  to  France 
in  1916.  There  was  a  fleet  of  10  ships,  light  waisted,  about  18  feet 
draft.  They  carried  about  2,500  tons  on  the  Lakes  and  2,100  tons 
through  the  canals.  They  were  bulk  freighters.  They  carried  steel, 
such  as  rails,  billets,  structural  material;  also  a  good  deal  of  grain. 
They  went  down  as  far  as  Gaspe  and  brought  back  pulp  wood  for 
Buffalo  and  Erie  territory.  On  the  whole  it  was  a  very  unprofitable 
venture. 

Oliver  Upson,  of  the  Upson-Walton  Co.,  ship  chandlers,  Cleve- 
land, said  that  he  had  fitted  out  four  ships  built  on  the  Lakes  about 
1900  to  carry  goods  between  Chicago  and  Hamburg,  principally  for 
the  International  Harvester  Co.'s  business  in  grain.  Only  one  of 
those  boats  came  back  to  Chicago,  and  then  went  down  to  New  York. 
Since  then  all  four  had  remained  on  the  ocean.    The  failure  of  that 
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venture  was  due  to  the  cost  of  operating:  through  the  canals.  The 
ships  were  built  so  close  to  the  dimensions  of  the  locks  tliiit  they  ^vere 
damaged  goin^^  throuo:h.  That  and  the  loss  of  time  and  heavy  insur- 
ance premiums  made  it  an  unprofitable  venture. 

Ten  ships  had  also  been  fitted  out  to  carry  grain  from  Duluth  to 
Quebec.  They  operated  one  season  and  then  got  into  the  Chicago 
and  Montreal  trade,  and  continued  there  until  taken  over  by  the 
Government  at  the  beginning  of  the  war.  One  was  wrecked  on  the 
Montreal  service,  and  after  being  salva^^ed  was  operated  on  the  Fort 
William-Kingston  route.  In  his  opinion,  all  these  boats  had  been 
built  wrong,  with  their  passenger  quarters  aft  below  decks  and  with 
water-tube  boilers,  which  were  not  safe  on  ships.  None  of  these 
boats  made  much  money.  The  boats  in  the  Canadian  service  between 
Fort  William  and  Montreal  were  built  abroad  for  the  most  part. 
They  were  able  to  make  money  because  of  low  cost  of  operation. 
They  broke  even  during  the  summer  and  made  money  in  the  spring 
and  fall. 

About  10  or  15  years  ago  there  was  an  influx  of  Norwegian  ships 
into  the  Great  Lakes.  None  of  them  made  more  than  one  trip,  load- 
ing cargo  at  Chicago,  Cleveland,  and  other  ports.  It  was  apparently 
an  experiment.  They  also  had  one  Swedish  ship.  There  had  been 
perhaps  15  or  20  ships  built  in  Canada  for  Welland  Canal  service 
and  the  St.  Lawrance.  They  all  went  into  the  transatlantic  trade 
as  soon  as  war  broke  out.  Very  few  of  those  ships,  if  any,  had  come 
back. 

He  believed  about  the  only  fleet  of  small  boats  that  was  making 
any  money  on  the  Lakes  was  owned  by  a  company  of  which  he  was 
one  of  the  directors.  They  had  specialized  in  the  coal  business  from 
Lake  Erie  to  the  St.  Lawrence.  The  only  other  small  boats  that  had 
made  any  money  were  those  of  the  George  Hall  Coal  Co.,  which 
traded  down  to  Montreal,  Lake  Ontario  business  exclusively.  Two 
or  three  boats  had  been  tried  in  the  package  business  from  Montreal 
to  Cleveland  and  Toledo.  They  brought  stuff  up  from  New  England 
by  way  of  Montreal.  They  tried  it  one  season  and  then  sold  the 
boats.  The  14- foot  St.  Lawrence  canals  had  not  been  a  success  in 
developing  trade. 

Henry  C.  Barlow,  of  Chicago,  not  content  with  offering  testimony 
to  disprove  some  of  the  arguments  against  the  practicability  of 
bringing  ocean  ships  up  into  the  Lakes,  offered  an  entirely  new 
argument  for  the  affirmative.  He  said  that  there  was  a  distinct  ad- 
vantage in  bringing  ocean  vessels  long  distances  in  fresh  water  as 
it  completely  cleaned  their  hulls.  He  had  found  that  vessels  coming 
up  the  river  to  New  Orleans,  180  miles  of  fresh  water,  cleaned  their 
hulls  completely  except  of  barnacles,  and  that  increased  their  speed 
perceptibly  and  correspondingly  reduced  the  consumption  of  coal. 
Gen.  Goethals  had  told  him  that  the  same  thing  was  true  in  the  short 
distance  of  the  Panama  Canal.  The  benefit  would  be  even  greater 
for  a  vessel  coming  up  to  the  head  of  the  Lakes. 

RAILWAYS   VERSUS   WATERWAYS. 

Testimony  admitted  at  the  hearings  brought  out  a  number  of 
points  of  contact  between  waterways  and  railways,  and,  more  specifi- 
cally, between  the  Great  Lakes  and  the  proposed  deep  waterways 
and  those  railways  connecting  the  mid-continental  area  of  the  United 
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States  and  Canada  with  the  Atlantic  seai)()ai'(l.  Ono  of  the  outstand- 
in<ij  facts  of  the  evidence  Avas  the  existence,  particularly  on  the 
United  States  side,  of  sei-ious  c()n<roslion.  l)()th  on  the  railways  and 
at  their  Atlantic  tich^waler  terminals.  The  fact  of  this  con<;estion 
"svas  not  seriously  disputed,  but  there  were  differences  of  opinion  as 
to  the  causes  and  also  as  to  the  remedies.  In  particular,  many  wit- 
nesses at  hearings  in  the  east(U'n  American  cities  denied  the  argu- 
ment advanced  l)y  those  who  testified  at  western  ])earin<rs  that  the 
St.  Lawrence  waterway  offered  an  effective  means  of  relieving  con- 
gestion both  on  the  raili'oads  and  at  the  Atlantic  terminals. 

]>efore  attempting  to  analyze  the  testimony  as  to  congestion,  car 
and  locomotive  shortages,  terminal  facilities  and  deficiencies,  rail 
and  water  rates,  rail  and  water  connections,  transshipment  problems, 
the  time  factor,  refrigeration,  etc.,  it  will  be  convenient  to  introduce 
here  a  statement  by  Julius  H.  Barnes^  filed  by  R.  H.  P'axon,  at  the 
Des  Moines  hearing,  with  particular  reference  to  the  flexibility  of 
water  as  comjiared  with  rail  transportation.  Mr.  Barnes  in  the  state- 
ment in  question  referred  to  the  striking  lessons  as  to  the  value  of 
Avater  transportation  obtained  out  of  our  Avar  experience.  The  flexi- 
bility of  water  transportation  had  been  brought  sharply  into  notice 
by  the  work  of  the  relief  commission  after  the  armistice.  If  one 
looked  at  the  map  of  Europe  it  w^oulcl  be  seen  that  to  Vienna  it  was 
only  a  short  rail  haul  from  the  Adriatic  port  of  Trieste.  Yet  when 
w^e  came  to  feed  Vienna,  where  3,000,000  were  on  the  verge  of  starva- 
tion, it  w^as  found  that  the  rail  line  could  not  handle  the  traffic.  The 
line  of  least  resistance  w^as  through  the  port  of  Hamburg  and  by 
water  transportation  up  the  rivers  of  Germany.  Mr.  Barnes  em- 
phasized the  point  that  the  great  merit  of  water  transportation  was 
not  only  its  cheapness  but  its  capacity  for  immediate  and  indefinite 
ex])ansion. 

So  much  evidence  was  submitted  by  so  many  witnesses  in  regard 
to  congestion  on  the  railroads  that  it  is  impracticable  to  do  anything 
more  than  indicate  its  general  trend.  Carl  D.  Jackson,  chairman  of 
the  Wisconsin  Railroad  Commission,  who  had  had  unusual  opportu- 
nities for  getting  into  touch  with  the  transportation  needs  of  the 
country,  said  that  the  State  railroad  commissions  had  been  cooperat- 
ing with  the  Interstate  Commerce  Commission  in  the  effort,  not  to 
get  through  all  the  freight,  which  was  an  absolute  impossibility,  but 
to  get  through  the  most  vital  and  necessary  freight.  It  was  impos- 
sible to  exaggerate  the  critical  condition  of  freight  business  in  the 
United  States  to-day  (1920). 

Mark  Mennell,  of  the  Mennell  Milling  Co.,  Fostoria,  Ohio,  said 
that  an  analysis  of  the  package  goods  situation  showed  about  five 
times  more  tonnage  available  for  export  than  the  total  capacity  of 
the  Atlantic  and  Guif  ports;  so  that  only  one-fifth  of  the  tonnage 
could  move  and  that  under  greatly  congested  conditions.  So  far  as 
the  effect  of  car  shortage  and  congestion  on  business  w^as  concerned 
the  experience  of  his  own  firm  was  that  on  January  1,  1920,  they  had 
entered  the  new  year  with  a  hundred  per  cent  capacity  of  their  plant 
sold,  much  of  it  for  export,  but  up  to  June  1,  they  had  only  enjoyed 
10  per  cent  operation;  90  per  cent  of  the  time  they  had  been  shut 
down  because  of  lack  of  transportation. 

H.  G.  Ta^dor.  chairman  of  the  Xebraska  State  Railway  Commis- 
sion, referred  particularly  to  the  effect  of  congestion  on  the  grain 
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situation.  TTo  wns  of  the  o])inion  that  talcinn:  wlirat  and  rorn  to- 
<rotlu>r  probably  1^0  to  25  per  cent  ol"  tho  IDIJ)  crop  was  still  on  the 
farms  or  in  the  State  elevators.  It  had  been  the  practice  of  the  rail- 
roads six  or  ei<rht  years  atro  to  accumuhite  cjirs  in  that  territory  late 
in  May  and  early  in  finne  in  anticipation  of  the  cro]-)  movement,  and 
6,000  to  lO.OOO  cars  would  be  stored  on  the  sidinu^s  and  j)ut  in  re])air. 
The  conixestion  and  volume  of  ti-a(lic  had,  however,  been  so  ^reat  in 
recent  years  that  no  such  preparation  could  be  made  for  the  move- 
ment of  <ri'5Hn.  To-(hiy  instead  of  a  surplus  of  cars  they  were  con- 
fronted with  a  shortage  for  the  actual  movement  of  the  1020  crop 
wliile  ]ii\vt  of  the  11) bS  crop  was  still  waitinor  to  be  moved. 

Hon.  Charles  A.  Dunninir,  provincial  treasurer  of  Saskatchewan, 
referred  to  the  «:rain  blockade  in  tlie  western  Canadian  Provinces. 
There  had  been  no  serious  blockade  for  several  years,  but  that  mio:ht 
very  well  have  been  because  the  crops  Avere  below  normal.  There 
had,  however,  been  tremendous  increases  in  acrea«^e  and  agricultural 
development  generally  and  there  was  ^rave  fear  that  the  first  normal 
crop  mioht  bring  about  the  worst  blockade  western  Canada  had  yet 
experienced,  because  railroad  transportation  facilities  and  outlet 
facilities  had  not  begun  to  keep  pace  with  the  development  of  the 
country. 

J.  W.  Shorthill,  of  the  Nebraska  Farmers'  Elevator  Association, 
gave  it  as  his  opinion  that  the  transportation  situation  was  not  merely 
one  of  the  most  discouraging  things  with  which  the  farmer  had  to 
contend,  but  it  vs^as  the  most  discouraging  thing.  He  would  not  ex- 
cept labor  conditions  or  prices.  The  shortage  of  cars  at  the  present 
time  (1920)  throughout  the  country  amounted  to  something  like 
225,000.  There  was  also  a  large  shortage  of  engines  to  move  the  cars. 
But  he  was  not  yet  persuaded  that  if  they  had  all  the  cars  and  en- 
gines they  needed  at  this  moment  the  transportation  situation  would 
not  be  even  worse  than  it  was,  because  the  more  cars  were  pushed  into 
a  congested  area  and  up  to  congested  harbors  the  worse  the  condition 
became.  They  Avere  faced  with  those  physical  limitations,  and  some 
way  around  must  be  sought.  In  the  West  it  was  not  so  important 
what  it  actually  cost  to  move  a  commodity  as  it  was  to  have  the  op- 
portunity to  move  it  at  all. 

.  George  Mantor,  secretary  of  the  Commercial  Club  of  Aberdeen, 
S.  Dak.,  said  the  transportation  situation  in  1920  was  so  serious  that 
they  w^ere  no  longer  looking  for  reduced  freight  rates  but  rather 
for  transportation  at  an}^  cost.  There  was  a  complete  breakdown  of 
the  ra?il  s^^stem.  In  his  own  business  sheet  copper  had  been  ordered 
by  express  from  Xew  York  six  months  ago  and  had  not  yet  arrived. 

F.  O.  Simonson,  assistant  director  of  markets  of  South  Dakota, 
stated  that  the  crippled  transportation  service  had  meant  the  loss  of 
thousands  of  dollars  to  the  farmers  of  South  Dakota  during  the  last 
two  or  three  3'ears.  Firms  had  been  forced  into  bankruptcy  on 
account  of  their  inability  to  secure  cars  in  which  to  ship  the  live 
stock  they  were  handling. 

F.  C.  O'Brien,  traffic  manager  of  the  Allis-Chalmers  Manufacturing 
Co.,  Milwaukee,  said  that  his  firm,  like  others,  had  suffered  from  the 
prevailing  congestioTi.  Their  machinery  shipments  had  been  held 
up  for  from  60  to  90  days.  Since  1914  the  railroads  of  the  country 
had  actually  increased  their  equipment  by  about  1  per  cent,  while  the 
business  of  the  country  had  grown  50  per  cent. 
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Charles  Murray,  president  of  the  Toronto  Board  of  Trade,  f^ave  it 
as  his  (experience  that  it  had  taken  weeks  to  ^et  material  to  Toronto 
where  formerly  it  had  only  required  days.  There  had  been  congestion 
in  every  direction,  lie  admitted,  however,  that  conditions  had  im- 
proved since  the  close  of  the  war. 

C.  15.  Heincman,  secretary  of  the  Institute  of  American  Meat 
Packers,  testified  that  traffic  confrestion  had  existed  for  a  number  of 
years  on  practically  every  railroad  line  east  of  the  Indiana  and 
Illinois  State  line. 

B.  I\.  Inman,  manap^er  of  the  Indiana  State  Chamber  of  Commerce, 
p:ave  as  a  typical  illustration  of  the  effects  of  congestion  on  the  rail- 
ways the  experience  of  an  Indiana  firm  which  manufactured  80  per 
cent  of  the  glass  fruit  jars  of  the  United  States.  In  response  to 
appeals  of  the  United  States  Government  to  conserve  food,  the  house- 
wives of  the  United  States  had  gone  in  extensively  for  canning  local 
fruits.  They  depended  upon  this  firm  for  their  jars.  The  latter 
had  their  warehouses  filled  with  800  carloads  of  these  jars  to  supply 
the  local  grocers.  This  required  150  cars  a  day  during  the  period 
immediately  preceding  the  canning  season.  They  applied  for  these 
cars,  and  the  best  the  railroads  could  do,  even  after  pressure  by  the 
Interstate  Commerce  Commission  and  other  public  bodies,  was  to 
supply  17  cars  a  day.  Personal  appeals  were  made  to  Washington, 
and  finally,  after  three  trips,  the  supply  of  cars  was  raised  from  17 
to  77  per  day.  In  this  one  instance  the  saving  or  loss  of  millions 
of  tons  of  foodstuffs  depended  upon  these  cars. 

MacElwee  and  Ritter  in  their  brief,  under  the  heading  "  Transpor- 
tation shortage,"  brought  together  a  great  deal  of  evidence  as  to  con- 
gestion on  the  railroads  of  the  United  States  and  its  effect  on  the 
industrial  life  of  the  country.  They  discussed  the  inadequacy  of 
the  railroads,  comparing  by  means  of  a  table  the  actual  and  normal 
freight  traffic  in  ton-miles  for  a  period  of  years  carried  down  by 
means  of  estimates  to  the  year  1926.  The  total  needs  of  the  rail- 
ways of  the  United  States  during  the  next  three  years  were  stated 
as  a  total  of  712,000  cars,  which  would  involve  an  expenditure  of 
approximately  $2,000,000,000.  Another  table  revealed  the  progres- 
sive reduction  in  new  mileage  constructed,  and  this  was  shown  to 
apply  also  to  the  construction  of  yards,  stations,  and  all  terminal 
facilities  as  well  as  locomotives. 

So  much  for  the  existence  of  congestion  and  its  effect  on  com- 
merce.   Then  as  to  the  causes : 

Rear  Admiral  W.  S.  Benson,  chairman  (1920)  of  the  United 
States  Shipping  Board,  gave  it  as  his  opinion  that  the  failure  of 
the  railroads  to  meet  the  situation  which  had  confronted  them  had 
been  due  not  so  much  to  their  inefficiency  and  disorganization  as  to 
the  fact  that  the  load  had  been  too  heavy  for  them  to  carry. 

J.  L.  Record,  of  the  Minneapolis  Steel  &  Machinery  Co.,  expressed 
the  view  that  the  roads  between  the  West  and  the  East  had  reached 
the  point  of  diminishing  returns.  In  other  words,  the  burden  they 
had  to  carry  had  reached  the  point  where  they  could  only  be  helped 
by  relieving  them  of  some  of  the  low-rate  traffic. 

F.  O.  Paddock,  of  the  Toledo  Produce  Exchange,  said  that  the 
inefficiency  of  the  transportation  system  was  not  merely  the  result 
of  war  conditions — in  large  measure  it  was  simply  the  inability  of 
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the  railways  to  keep  i)a('e  with  the  development  of  the  country.  It 
would  probably  take  seven  or  ei<j:iit  years  for  the  factories  and  en- 
gine works  to  furnish  the  equipment  actually  needed  to-day. 

Mr.  Barnes  emphasized  the  same  point,  that  congestion  was  not  by 
any  means  a  purely  war  condition.  The  structure  of  freight  move- 
ment for  export  was  such  that  commodities  originating  on  western 
lines  were  thrown  onto  the  eastern  trunk  lines  for  delivery  at  sea- 
ports in  excess  of  the  train  tonnage,  and  this  situation  became  acuto 
during  the  crop  movement.  In  other  words,  there  was  a  total  lack 
of  balance  between  the  flow  of  commodities  to  the  eastern  Atlantic 
seaboard  from  the  West  and  the  return  tonnage  which  should  send 
those  cars  back  into  service. 

And  as  to  the  remedy,  Mr.  Barnes's  view  was  that  there  was  only 
one  effective  remedy.  Until  this  condition  was  corrected  the  West 
would  always  have  an  inadequate  car  supply  from  the  time  the 
grain  commenced  to  move  until  that  movement  terminated.  The 
remedy  was  to  admit  the  ocean-going  fleet  to  the  producing  section 
through  the  Great  Lakes  and  at  the  same  time  to  permit  the  lake 
carriers  to  proceed  with  their  cargoes  to  the  seaboard. 

If  the  cars  from  the  harvest  fields  terminated  their  voyage  with 
foreign-bound  grain  at  the  western  lake  ports  they  would  be  retained 
on  the  lines  which  provide  them;  their  carrying  capacity  would  be 
enormously  increased ;  the  normal  balance  of  car  supply  on  the  east- 
ern and  w^estern  lines  would  be  preserved,  and  every  business  in  the 
country  would  be  relieved  at  once  by  a  more  equal  and  just  flow  of 
car  service. 

This  was  substantially  the  view  of  all  those  who  discussed  the 
question  at  the  western  hearings,  and  notably  of  experienced  rail- 
road men,  such  as  George  W.  Holdridge,  J.  W.  Hannaford,  and  E. 
Pennington.  MacElwee  and  Hitter  pointed  out  that  car  shortage 
was  not  the  only  trouble.  New  cars  would  not  relieve  the  congestion 
at  the  gateways  and  terminals  but  on  the  contrary  would  tend  to 
still  further  aggravate  the  situation.  There  was  only  one  real  solu- 
tion of  the  problem  attending  the  movement  of  peak  loads  and  that 
was  the  opening  of  new  routes  to  relieve  the  existing  ones  of  the 
surplus  traffic. 

Statements  were  made  at  some  of  the  eastern  hearings  on  what  may 
for  convenience  be  called  the  opposition  side  of  the  question. 

Peter  G.  Ten  Eyck,  of  Albany,  believed  that  the  existing  congestion 
was  very  largely  due  to  conditions  arising  out  of  the  war,  and  that 
it  would  correct  itself  in  due  time.  The  railroads  of  the  country 
would  gradually  catch  up  with  transportation  requirements. 

John  N.  Cole,  commissioner  of  public  works  of  Massachusetts,  ex- 
pressed the  opinion  that  if  the  same  amount  of  money  proposed  to  be 
spent  on  the  St.  Lawrence  route  were  devoted  to  the  improving  of 
terminal  facilities  at  Atlantic  ports,  and  if  the  existing  water  trans- 
portation facilities  were  coordinated  with  the  railways,  the  country 
would  have  splendid  service. 

William  McCarroll,  of  New  York,  Avhile  recognizing  the  inability 
of  American  railroads  and  waterways  to  give  adequate  service  during 
the  war  period,  did  not  believe  that  the  proposed  waterway  would 
afford  any  genuine  relief.  That  relief  could  only  come  by  the  im- 
provement and  enlargement  of  existing  and  long  established  routes 
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of  commerce  wliich  liad  been  created  by  tlie  operation  of  funda- 
mental economic  laws,  and  the  improvement  and  enlargement  of 
those  routes  was  already  under  way  and  would  be  made  available 
l()n<i:  before  the  St.  Lawrence  project  could  possibly  be  completed. 

Charles  M.  Chadwick,  of  New  York,  ar^rued  that  the  demonstrated 
incniciency  of  the  I'ailroads  would  be  cured  by  the  ])rovision  of  ade- 
(|iia(e  terminal  lacilities  and  the  unrestricted  use  of  the  New  York 
Har<2:e  Canal. 

William  R.  Tucker,  of  Philadelphia,  said  that  it  was  a  mistake  to 
suppose  that  with  ])roper  e(iuipment  and  working;  under  private 
mana<i:ement  the  railroads  couhl  not  carry  the  produce  of  the  coun- 
try, lie  had  not  the  least  doubt  that  in  conjunction  with  the  other 
methods  for  the  transfer  of  goods  they  would  be  able  to  care  for  all 
the  tralKc  oifered. 

Nisbet  (irammar,  of  Buffalo,  gave  it  as  his  opinion  that  in  two  or 
three  years  the  railroads  would  be  in  as  favorable  a  position  to  move 
the  traffic  of  the  country  as  they  had  been  in  the  summer  of  1914, 
which  would  mean  real  transportation.  His  solution  of  the  trans- 
portation problem  was  to  treat  the  railroads  more  generously,  give 
them  very  much  higher  freight  rates,  and  allow  them  time  to  get 
new  equipment,  to  put  their  tracks  in  order,  and  also  to  get  control  of 
their  labor  and  change  it  back  into  a  loyal  group  of  employees. 
Under  these  conditions  he  believed  they  would  get  back  efficient  rail- 
road service  and  in  no  other  way. 

In  regard  to  existing  facilities  at  terminals  on  the  Atlantic  sea- 
board, and  their  ability  or  otherwise  to  meet  existing  requirements, 
some  of  the  evidence  submitted  related  to  Atlantic  terminals  gener- 
ally, but  the  greater  part  was  directed  to  the  situation  at  the  port  of 
New  York.  One  or  two  references  were  also  made  to  congestion  at 
the  Gulf  ports. 

Ralph  R.  Bolton,  secretary  of  the  greater  Des  Moines  committee, 
took  the  linseed-oil  business  as  an  illustration  of  the  intolerable  diffi- 
culties American  business  interests  had  to  face  in  getting  their  exports 
and  imports  through  the  port  of  New  York.  He  pointed  out  that  all 
but  five  of  the  flaxseed  mills  of  the  countr}^  were  located  in  the  Great 
Lakes  district.  Owing  to  the  fact  that  flax  was  a  new-land  crop  the 
production  in  the  United  States  and  Canada  had  steadily  fallen  off 
and  the  American  mills  now  had  to  go  to  the  Argentine  and  Manchuria 
and  to  India  for  about  20,000,000  bushels  of  flax.  This  was  shipped 
through  New  York  and  stuck  there.  Some  flax  mills  had  had  to  pay 
$2,500  a  day  demurrage  charges  on  vessels,  because  it  was  impossible 
to  get  the  flax  unloaded.  Mills  had  to  close  down  because  they  could 
not  get  their  material.  The  unloading  facilities  at  New  York  were 
primitive.  The  only  improvement  they  had  had  in  100  years  was  the 
substitution  of  the  steam  crane  for  the  old  block  and  tackle. 

R.  S.  MacEhvee  gave  specific  examples  illustrating  the  expense 
and  delays  involved  in  getting  shipments  through  the  port  of  New 
York.  The  congestion  at  that  port  had  no  doubt  been  aggravated  by, 
conditions  arising  out  of  the  war,  but  congestion  was  there  before  the 
war.  The  situation  at  that  port  was  the  inevitable  result  of  the  enor- 
mous increase  in  the  foreign  commerce  of  the  country  with  no  cor- 
responding increase  in  the  facilities  at  New  York  for  handling  that 
commerce. 
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E.  A.  Kcrston,  of  tlio  S.  S.  Krosfje  Co.,  Detroit,  stilted  tlisit  in  their 
business  they  liancUed  ii ft een  to  sixteen  thousand  dillerent  articles  on 
their  eoiinters  with  a  business  amounting  to  over  $.')(),()()0,()0()  a  year. 
A  ^reat  deal  of  their  material  was  imported  from  abroad.  Hiey  had 
found  that  the  ave]'an:e  time  consumed  in  ijettinij:  mercliandise  from 
Europe  or  Ja])an  through  the  port  of  New  York  to  Detroit  was  four 
months,  one  month  of  which  was  used  in  tlie  port  of  New  York. 

Lee  H.  Bierce,  secretary  of  the  Grand  lva])ids  Association  of  Com- 
merce, described  the  difliculties  exj^erienced  by  Michii^an  shi])pers  in 
<rettino-  exports  throuoh  New  York.  These  difliculties  weie  so  serious 
that  they  had  to  send  a  man  with  each  shipment  to  see  it  throu^^h  the 
port. 

lienry  C.  Barlow,  of  Chicago,  has  not  much  faith  in  New  Y^ork  be- 
ino:  able  to  improve  her  terminals  so  as  to  take  care  of  the  ever-growing 
commerce  of  the  country.  They  had  not  done  it  in  the  past,  they  w^ere 
not  doing  it  now;  and  he  doubted  if  it  ever  would  be  done  unless  the 
Federal  Government  did  it  for  them.  There  had  been  talk  of  $100.- 
000,000  or  $L>00,000,()00  improvements  to  New  Y^ork  Harbor  for  a 
great  many  years,  but  they  had  not  materialized.  Commenting  on  the 
suggestion  that  it  would  be  more  in  the  national  interest  that  the  (jov- 
ernment  should  spend  money  on  the  improvement  of  terminals  in  New 
York  Harbor  than  on  the  St.  Lawrence  waterway,  he  said  that  it  had 
been  the  policy  of  Governments  from  time  immemorial  to  improve 
waterwa5"s  at  the  public  expense,  but  it  had  never  been  their  policy 
to  build  in-ivate  docks  and  private  w^arehouses  for  private  individuals. 

C.  T.  Bradford,  traffic  manager  of  the  International  Harvester  Co., 
said  that  his  company  had  found  it  necessar}^  to  maintain  a  special 
organization  in  New^  Y^ork  to  expedite  the  forwarding  of  their  goods, 
but  in  spite  of  that  it  was  not  at  all  unusual  for  goods  to  be  from  GO 
to  75  days  from  date  of  shipment  from  Chicago  to  date  of  clearing 
from  New  Y'ork. 

Carl  ^y.  Brand,  of  the  Widler  Co.,  Cleveland,  said  that  delays 
in  getting  shipments  through  New  York  had  resulted  in  importers 
having  to  carry  a  much  larger  investment  in  their  business.  In  some 
cases  the  cost  of  handling  goods  through  New  Y^ork  amounted  to  20 
per  cent  of  the  first  cost.  He  did  not  believe  that  prewar  conditions 
would  ever  return  to  the  port  of  New  Y^ork.  Commerce  was  too 
great.    The  only  solution  was  to  develop  other  avenues. 

Other  witnesses  at  the  various  hearings  gave  specific  instances  as 
to  the  losses  in  time  and  money  experienced  b}^  shippers  in  getting 
their  goods  through  the  port  of  New  Y^'ork. 

E.  S.  Westbrook,  of  the  Omaha  Grain  Exchange,  stated  that  con- 
gestion at  Buffalo  was  just  as  bad  as  it  was  in  New  Y^ork.  Owing 
to  the  very  serious  congestion  at  the  seaboard  they  could  at  the 
present  time  get  from  10  to  12  cents  a  bushel  more  for  w^heat  put  on 
board  vessels  than  if  it  was  merely  delivered  at  the  seaboard.  That 
was  the  measure  of  the  risk  due  to  congestion. 

Walter  L.  Ross,  of  the  Toledo,  St.  Louis  &  Western  Railroad,  said 
that  his  railroad  experience  of  30  years  had  convinced  him  that  the 
primar}^  cause  of  most  of  the  transportation  difficulties  had  been  con- 
gestion in  New  England  and  New  Y'^ork.  The  w-aterway  project,  in- 
volving the  establishment  of  a  number  of  ports  on  the  Great  Lakes, 
would  in  his  opinion  relieve  the  New  York  and  New  England  and 
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Maryland  ports  situation  very  materially,  and  that  in  turn  would 
make  for  increased  efliciency  in  transportation  all  over  the  country. 

Dr.  MacElwee,  in  discussing  terminal  charges,  said  that  few  per- 
sons realized  what  a  hurden  these  charges  had  come  to  be  upon  both 
the  domestic  and  foreign  commerce  of  the  United  States,  affecting  the 
high  cost  of  living  at  home  and  limiting  the  markets  for  American 
products  abroad.  The  point  of  diminishing  returns  was  soon  reached 
with  an  increase  in  the  size  of  the  terminals ;  that  is,  beyond  a  certain 
size  terminal  costs  increased  rapidly  with  the  further  increase  in 
size  of  the  terminal.  It  was  therefore  a  natural  conclusion,  unfor- 
tunately borne  out  by  fact,  that  the  greatest  terminal  in  the  United 
States,  New  York,  was  the  most  expensive  and  the  charges  there 
rested  most  heavily  on  commerce. 

The  Ports  Facilities  Commission  of  the  United  States  Shipping 
Board  had  gone  into  the  question  of  the  charges  borne  by  steamship 
companies  at  New  York.  The  actual  physical  loading  of  the  vessel 
was  not  the  great  source  of  loss  and  expense  to-day,  but  rather  the 
time  the  vessel  was  held  in  port.  The  case  was  cited  of  a  small 
steamer  of  6,450  dead-weight  tons  which  was  15  days  in  port  dis- 
charging 2,713  tons  and  loading  3,783  tons  of  general  cargo.  The 
port  pay  roll,  supplies,  interest,  depreciation ;  hull,  marine,  and  other 
insurance;  charter  hire,  etc.,  amounted  to  $42,286.  Other  expenses 
such  as  wharfage,  pilotage,  and  the  various  stevedoring  account 
amounted  to  $23,385,  altogether  $65,671,  or  an  average  of  $4,371  a 
day.  Hamburg,  Rotterdam,  and  a  few  other  of  the  efficient  ports  of 
Europe  could  have  easily  dispatched  this  vessel  in  five  days  before 
the  war.  On  that  basis  the  delays  were  costing  nearly  $5  a  ton  to  the 
ship. 

Charles  W.  Baker^  of  New  York,  testified  that  some  10  years  ago 
he  had  made  a  special  study  of  the  relative  costs  at  terminals  and 
between  terminals.  At  that  time  between  New  York  and  Philadel- 
phia the  cost  of  handling  at  the  terminals  up  to  the  time  the  ship- 
ment was  ready  to  start  on  its  journey  was  fourteen  times  the  cost 
of  handling  it  over  the  road.  To-day  the  relative  cost  would  show  a 
much  greater  difference  between  terminal  charges  and  hauling 
charges.  That  was  why  the  St.  Lawrence  waterway  would  be  one 
of  the  most  profitable  enterprises  ever  undertaken.  It  would  elimi- 
nate cost  of  handling  freight  in  the  most  expensive  terminals  in  the 
world — those  on  the  Atlantic  seaboard. 

Magnus  Swenson,  of  Milwaukee,  in  discussing  the  difficulties  in 
getting  shipments  through  the  port  of  New  York  emphasized  the 
losses  through  pilferage.  In  his  experience  this  had  developed  into 
systematic  robbery.  A  great  many  of  their  case  goods  were  broken 
into  at  night,  and  when  they  reached  their  destination  packages  that, 
for  instance,  should  be  occupied  by  sardines  were  found  to  be  occu- 
pied by  bricks.  Another  point  made  by  William  Stone,  chief  deputy 
collector  of  customs  at  Cleveland,  was  that  as  a  general  rule  the 
greater  the  volume  of  business  at  a  customhouse  the  longer  time  it 
took  to  get  the  goods  through.  This  was  accentuated  in  the  case  of 
New  York.  At  the  smaller  customhouses  of  the  country  they  were 
able  to  make  expeditious  clearances.  He  described  the  vexatious 
delays  experienced  in  getting  goods  through  Atlantic  ports  for  inte- 
rior points. 
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Attention  was  also  drawn  by  E.  S.  Westbrook,  Mark  Mennell,  and 
othei*s  to  the  unsatisfactory  port  facilities  on  the  (iulf. 

On  the  other  hand,  Murray  Hulburt,  commissioner  of  docks  and 
director  of  the  port  of  New  Vork,  argued  that  if  there  was  confjes- 
tion  and  inadequate  terminal  facilities  at  New  York,  the  fault  lay 
largely  with  Congress,  which  had  proposed  improving  the  East 
River  under  a  plan  adopted  in  1868,  the  Hudson  under  a  program 
adopted  in  1875,  and  the  Harlem  under  one  adopted  in  1870.  He 
stated  that  the  city  had  finally  succeeded  in  inducing  Congress  to 
adopt  legislation  which  would  insure  a  40-foot  channel  throughout 
the  entire  length  of  the  East  River  and  in  the  Hudson  from  its  mouth 
to  the  center  limits.  The  Army  engineers  were  also  making  surveys 
for  the  further  improvement  of  the  Harlem. 

He  described  the  plans  of  New  York  for  harbor  improvements, 
including  12  mammoth  docks  on  Staten  Island  to  be  completed 
within  a  year,  which  in  his  opinion  would  give  New  York  the  most 
modern  and  efficient  terminal  in  the  Western  Hemisphere  if  not  in 
the  world.  The  city  was  also  preparing  plans  for  the  reconstruction 
of  the  antiquated  docks  on  the  Manhattan  side  of  the  North  River. 
Mr.  Hulburt  also  referred  to  the  comprehensive  plan  for  the  unifi- 
cation and  development  of  the  port  of  New  York  embodied  in  the 
report  of  the  New  York  and  New  Jersey  Port  and  Harbor  Develop- 
ment Commission,  portions  of  which  have  since  been  filed  with  this 
commission. 

Nisbet  Grammer,  of  Buffalo,  Senator  Hill,  and  other  witnesses  ex- 
pressed the  view  that  with  the  completion  of  the  plans  now  in  con- 
templation the  port  of  New  York  would  have  no  difficulty  in  han- 
dling the  commerce  of  the  country. 

Another  point  as  to  which  evidence  was  submitted  related  to  the 
expense  and  losses  involved  in  transshipment  of  grain  and  other 
commodities.  So  far  as  grain  was  concerned,  Mr.  Irving  Delamater, 
of  Fort  William,  pointed  out  that  under  the  present  system  a  bushel 
of  Canadian  grain  was  handled  once  at  Fort  William  or  Port  Ar- 
thur, twice  in  the  eastern  public  elevators,  and  twice  at  the  seaboard. 
With  a  through  waterway  four  of  these  transfers  would  be  elimi- 
nated and  four  transfer  charges  saved.  The  grain  would  be  deliv- 
ered in  better  condition  and  more  quickly  than  at  present.  There 
would  also  be  a  saving  in  insurance  charges.  Transfers  involved 
shortages  varying  from  100  to  3,000  bushels  per  steamer.  There  was 
also  the  waste  resulting  from  transfers  through  elevators  due  to 
erosion  in  handling.  This  had  been  estimated  by  experts  as  an  aver- 
age loss  of  30  pounds  in  every  1,000  bushels  of  grain. 

Charles  N.  Candee,  of  Gutta  Percha  &  Rubber  (Ltd.),  Toronto, 
also  drew  attention  to  the  disadvantages  of  transfers  in  broken  pack- 
ages, injury  to  goods,  and  pilfering.  The  fewer  the  transshipments 
the  better  shape  goods  would  reach  their  destination.  This  applied 
to  practically  all  package  freight. 

L.  H.  Boughman,  of  Toledo,  testified  to  the  same  effect.  Under 
the  present  system  of  transportation,  with  the  various  handlings  they 
had  to  go  through,  it  was  almost  humanly  impossible  to  pack  their 
goods  so  that  they  would  not  arrive  at  their  destination  more  or  less 
broken. 

Watson  S.  Moore  also  discussed  other  features  of  the  transfers 
between  interior  points  and  the  seaboard,  such  as  hazards  of  strikes 
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and  iiuliislrial  disordors  and  (Miihar^^ocs  which  forccMl  the  buyer  to 
add  an  extra  item  to  insure  himself  a<rainst  loss.  He  also  referred 
to  loss  and  dissatisfaction  rcsidtin<j:  from  diiferences  in  gradin<r 
wheat  at  the  western  inspection  and  seal)oar(l  inspection, 

A  oroat  deal  of  tcslimony  was  suhmitted  on  tlie  (piestion  of  rail 
rates  and  water  rates  and  the  relationship  l)etween  the  two.  In  a 
statement  filed  l)v  A.  C.  Lewis  on  behalf  of  the  Canadian  Deep 
Waterways  and  L\)wer  Association  it  was  stated  that  an  all-water 
route  from  the  head  of  the  (heat  Lakes  to  Europe  would  at  once 
result  in  a  savin<j:  of  at  least  5  cents  per  bushel  on  wheat  shipments 
for  Europe  and  a  savin<j:  varyinrj  from  GO  to  'M)  per  cent  in  freight 
tariff  on  nnports  destined  for  points  between  the  head  of  the  Lakes 
and  the  Kocky  Mountains.  The  Interstate  Commerce  Commission 
was  quoted  to  the  elTect  that  water  transportation  of  frei<rht  cost 
only  one-tenth  as  much  as  transportation  of  freight  by  rail. 

AV.  F.  Kerwin,  traffic  expert,  of  Oreen  Bay,  comparinfr  rail  and 
water  rates,  pointed  out  that  the  present  rates  on  hard  coal  by  rail 
from  Buffalo  to  Menominee  was  ir2.65  a  ton  while  the  normal  boat 

I  rate  on  coal  between  the  same  points  was  about  40  cents  a  ton. 

A.  D.  Kelley,  of  Cheyenne,  ar<2:ued  that  the  savin^o;  in  transporta- 
tion rates,  as  far  as  the  State  of  AVyoming  Avas  concerned,  Avould  be 
equal  to  G  cents  a  bushel  on  wheat  and  5  cents  a  pound  on  wool  going 
to  foreign  markets. 

Charles  F.  MacDonald,  of  the  Duluth  Board  of  Trade,  testified 
that  the  lake  rate  on  grain  from  Duluth  to  Buffalo  Avas  at  the  pres- 
ent time  4  cents  a  bushel,  and  the  transportation  from  Duluth  to 
New  York,  including  lake-and-rail  rates  with  insurance  and  inci- 
dental charges,  ayrs  about  15^  cents  a  bushel.  That  was  deliA'ered  in 
NeAv  York  but  not  on  board  vessel.  The  all-rail  rate  from  Duluth 
to  XeAY  York  at  the  present  time  AA^as  20.7  cents,  and  if  railroads 
were  granted  the  adA'ance  in  rates  they  were  now  asking  the  cost  of 

I  deliA-ery  by  lake  and  rail  would  be  approximately  18 1  cents  and  by 
all  rail  27^  cents. 

At  the  present  time  there  was  A^ery  little  moA^ement  of  grain  by  the 

I  all-Avater  route  to  Montreal,  but  with  deeper  channels  so  that  large 
vessels  could  move  direct  from  the  head  of  the  Lakes  to  Montreal, 
the  rate  would  be  about  11  cents.  Avhich  would  be  4^  cents  better 
than  the  lake-and-rail  route  through  New  York,  and  7J  cents  better 

i  if  the  railroads  were  permitted  to  increase  their  rates.  The  lake 
rate  of  4  cents  was  fairly  constant,  depending  upon  competition  be- 

,  tween  grain  and  other  tonnage.    If  auA^thing,  that  Avas  a  little  higher 

(than  the  normal  rate. 

C.  A.  Eowe,  of  the  Marshall- Wells  Hardware  Co.,  said  that  a 
comparison  of  westbound  freight  rates  on  articles  of  iron  and  steel 
shoAved  that  they  were  at  present  paying  from  New  England  to 
Duluth  on  hardware  in  less  than  carload  lots,  all-rail,  $1.07^  per  100 
pounds;  rail-and-lake,  G9  cents  per  100  pounds;  on  carload  ship- 
ments, all-rail,  65  cents,  rail-and-lake,  41  cents.  On  the  same  ship- 
ments, b}^  the  all-water  route,  he  figured  that  a  rate  could  be  made  of 
perhaps  50  cents  per  100  pounds  in  less  than  carloads  and  25  cents  in 
carload  lots. 

F.  S.  Keiser,  traffic  commissioner  of  Duluth,  said  that  as  the  result 
of  some  A^ery  exhaustive  studies  he  had  found  that  the  approximate 
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cost  of  package  frcMizlit  by  lako  and  by  rail  was  about  in  tbo  ratio 
of  1  to  lii.  That  was  based  on  ilata  brought  down  to  I  J)  12.  Jn  tiiat 
year  tho  cost  of  handlin^:  1  ton  of  frei^!:ht  per  mile  by  rail  was  5.71 
mills,  wluM-eas  the  cost  of  handlinij:  the  same  by  boat  was  ().()7  mill, 
lie  thouiiht  it  would  be  fair  to  say  that  the  cost  of  handlinu:  ]iacka<j^e 
frei<!:ht  by  water  to-tlay  would  be  approximately  one-liali'  mjll  per 
ton  per  mile,  whereas  the  rail  rates  were  not  less  than  10  mills  per 
ton  a  mile;  the  ratio  to-day  would  therefoi'c  bo  about  1  to  20. 

In  regard  to  the  (piestion  as  to  how  far  inland  rates  to  the  Atlantic 
coast  would  be  published  if  the  proposed  water  route  were  estab- 
lished, Mr.  Keiser  said  that  he  had  made  some  investi<j:ations  and 
found  that  there  were  rates  published  from  all  points  located  just 
east  of  the  so-called  western  terminal  line;  that  is,  an  ima<j;inary 
line  drawn  from  liuH'alo  to  Pittsbur<2:h,  to  AVheeling,  and  to  the 
Viro^inia-West  A'irc^inia  State  line.  All  territory  east  of  that  line  was 
known  as  Atlantic  seaboard  territory.  With  the  new  route  estab- 
lished, he  believed  that  throu^yh  rates  would  be  published  not  only 
from  Atlantic  seaboard  points  but  from  Pittsbur<.!:h  and  the  western 
terminal  line  for  transportation  by  water  to  the  head  of  the  Lakes 
and  distribution  throu^rhout  the  West. 

O.  P.  B.  Jacobson,  of  the  Minnesota  Railroad  &  Warehouse  Com- 
mission, said  that  at  the  present  time  the  lake-and-rail  rate  from 
Minneapolis  to  New  York  via  Duluth  and  Buffalo  was  about  2G|- 
cents  per  100  pounds.  The  rate  from  New  York  to  Liverpool  varied 
fifreatly,  but  at  present  avera<2^ed  about  25  cents  per  100  pounds, 
making  a  total  of  about  52. cents  from  Minneapolis  to  Liverpool.  He 
argued  that  the  saving  in  transportation  rates  by  the  all-water  route 
plus  the  cost  of  transfers  would  be  equivalent  to  a  saving  of  from 
10  to  15  cents  a  hundred  pounds,  which  would  give  the  West  a  tre- 
mendous advantage  in  competing  with  the  Argentine  and  Australia 
for  the  grain  trade  of  Liverpool,  Rotterdam,  and  other  foreign 
markets. 

Hugh  J.  Hughes,  market  director  of  the  Minnesota  Department  of 
Agriculture,  figured  that  the  cost  of  transporting  a  bushel  of  wheat 
from  Duluth  to  Buffalo  was  $0.0225.  At  Buffalo  the  transfer  charges 
from  boat  to  rail  w^ere  approximately  $0.0075.  The  rail  haul  from 
Buffalo  to  New  York  amounted  to  $0.04,  and  the  cost  of  transferring 
from  car  to  ship  in  New  York  Harbor  $0,003.  Freight  charges  under 
normal  conditions  from  New  York  to  Liverpool  were  $0.0525,  making 
a  total  transportation  charge  from  Duluth  to  Liverpool  of  $0.1255. 
Deducting  the  three  items  involving  transfer  and  rail  haul  amount- 
ing to  $0.0505,  there  w-as  left  a  total  Avater  haul  charge  of  $0,075.  In 
other  Avords,  fully  one-half  of  the  total  transportation  charges  from 
the  terminals  at  Duluth  to  the  w^arehouses  in  Liverpool  was  taken 
up  by  an  overland  portage  that  left  the  bushel  of  wdieat  when  in 
New  York  Harbor  farther  aw^ay  from  its  point  of  destination  than 
when  it  left  the  ship  at  Buffalo.  Assuming  the  creation  of  a  deep 
Avaterw^ay  from  Duluth  to  the  sea,  it  seemed  apparent  that  the  shipper 
would  save  an  amount  equivalent  to  the  cost  of  transportation  from 
lake  boat  at  Buffalo  to  ocean-going  ship  at  New  York. 

James  E.  Home,  of  Toledo,  offered  a  comparison  of  cost  on  pork 
products,  Toledo  to  Liverpool,  via  rail  to  Montreal  and  transship- 
ment there  to  ocean  steamer  as  against  an  all-w^ater  shipment  Toledo 
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to  Livcri)ool.  l^aliincinfr  the  charfijes  by  the  two  methods,  he  found 
tliat  tlic'  rail  and  water  char<>:t^s  amounted  to  $465  on  40,000  pounds 
and  the  all- water  char<j:es  would  amount  to  $402. 

Alex  Simmers,  of  the  Windsor  Chamber  of  Commerce,  pointed 
out  tliat  i)rior  to  the  deepeninrr  of  the  Soo  Canals  grain  from  Fort 
William  to  (Jeorn^ian  Bay  ports  and  Sarnia  was  charged  as  high  as 
15  cents  a  b\ishel,  and  coal  from  Cleveland  to  Fort  William  paid  $3.50 
a  ton.  The  deepening  of  the  canals  to  20  feet  reduced  gram  charges 
to  an  average  of  21  cents  a  bushel  and  coal  to  50  cents  a  ton.  Simi- 
larly striking  savings  could  be  shown  on  other  commodities.  He 
estimated  that  on  the  two  items  of  grain  and  coal  alone  Canada  had 
effected  an  economic  saving  of  $24,750,000  by  her  investment  in  the 
canal  at  Sault  Ste.  Marie.  lie  asserted  that  the  entire  expenditure 
of  Canadian  public  funds  on  the  Soo  Canal  was  returned  in  full  to 
the  public  every  year  in  the  form  of  reduced  freight  rates. 

Comparing  tne  rates  on  grain  and  coal  between  Erie  points  and 
Duluth  and  Fort  William  through  the  20-foot  Soo  Canal,  and  from 
Erie  points  to  Montreal  through  the  14- foot  canals,  he  argued  that 
the  annual  saving  in  freight  charges  on  this  local  traffic  alone,  fol- 
lowing^ the  widening  and  deepening  of  the  Welland  and  St.  Law- 
rence Canals,  would  make  it  a  profitable  investment. 

He  argued  that  the  Great  Lakes  and  their  connecting  links  in  the 
shape  of  canals  and  rivers  had  always  been  the  determining  factor 
in  the  application  of  railway  rates  in  North  America.  To  illustrate 
this  he  compared  rail  rates  Fort  William  to  Winnipeg,  where  no 
water  competition  was  possible,  with  rail  rates  Montreal  to  Fort 
William,  where  there  was  water  competition.     The  same  thing  ap- 

Elied  in  the  United  States.  And  the  interior  cities  and  towns  had 
enefited  by  the  reflex  of  this  competition,  an  interior  town  in  Illi- 
nois, for  instance,  obtaining  a  rail  freight  rate  on  a  par  with  Chi- 
cago under  the  rule  of  shorter  and  longer  hauls.  On  the  Canadian 
side  this  applied  to  towns  like  London  and  Brantford. 

Henry  I.  Harriman,  of  Boston,  said  that  there  was  a  tendency  to- 
day for  water  rates  to  go  down  while  rail  rates  went  up,  and  he 
believed  that  before  long  the  old  ratio  of  5  miles  by -water  being 
equal  to  1  mile  by  rail  would  be  reestablished. 

The  present  charter  rate  for  the  movement  of  wheat  from  Duluth 
to  Buffalo  was  5  cents  a  bushel.  Before  the  war  it  had  frequently 
been  as  low  as  2  cents.  If  the  old  prewar  rates  were  restored  a  bushel 
of  wheat  could  move  through  the  canalized  St.  Lawrence  from 
Duluth  to  Boston  for  less  than  6  cents.  What  was  true  of  wheat 
would  be  equally  true  of  flour  and  even  more  true  of  package  freight. 

Julius  H.  Barnes  discussed  the  rates  on  the  transportation  of 
grain  by  various  routes  to  the  Atlantic  seaboard,  and  concluded 
that  if  the  St.  Lawrence  waterway  were  opened  so  that  either  lake 
carrier  would  extend  its  trip  down  to  Montreal  or  the  ocean  carrier 
go  up  to  the  head  of  the  Lakes  for  its  cargo,  the  transportation  saving 
would  be  quite  substantial,  amounting,  perhaps,  to  10  cents  a  bushel. 
If  this  saving  were  fully  reflected  in  the  farm  price  it  would  mean 
a  gain  to  the  American  farmers  of  $366,000,000  a  year  and  to  the 
western  Canadian  farmers  of  $44,000,000,  or  one-half  these  respective 
amounts  if  it  were  assumed  that  the  farmer  would  only  secure  one- 
half  the  full  measure  of  saving  by  the  new  route. 


ST.   LAWRENCE   WATERWAY.  79 

Hon.  Tlerbort  C.  Hoover  stated  that  it  was  a  sound  economic  as- 
sumption that  the  price  of  all  a<;ricultural  produce  was  made  at  the 
points  in  the  world  where  that  produce  must  meet  the  tide  and  flow 
of  similar  produce  from  other  quarters  of  the  earth.  In  other  words, 
the  price  to  the  farmer  would  be  increased  by  whatever  savinp^  mipht 
be  made  in  transportation  and  handlinf]^  up  to  the  point  wliere  his 
price  was  fixed  by  the  flow  of  world  current.  If  by  the  construction 
of  the  proposed  canal  it  was  possible  to  secure  navigation  of  ocean- 
going ships  on  the  Lakes,  or  even  of  lake  carriers  to  Montreal,  in  a 
period  of  two  or  three  days,  it  was  not  difficult  to  calculate  that  the 
transportation  of  wheat  from  Buffalo  to  Montreal  would  not  exceed, 
probably,  1  cent  a  bushel  or,  perhaps,  2  cents.  Putting  it  at  2  cents 
at  the  outside,  there  was  a  savmg  of  approximately  10  cents  a  bushel 
to  the  American  farmer  on  his  wheat  reaching  Liverpool. 

At  the  Detroit  hearing  S.  A.  Thompson,  secretary  of  the  National 
Rivers  and  Harbors  Congress,  was  quoted  on  the  relative  costs  of  dif- 
ferent forms  of  transportation.  Mr.  Thompson's  figures  were  based 
on  the  distances  that  $1  would  carry  a  ton  of  freight  by  wagon, 
steam  truck,  rail,  canal,  and  lake  carrier. 

The  point  he  made  was  that  the  cost  of  transportation  determined 
the  distance  from  which  raw  materials  could  be  drawn  for  manu- 
facture and  the  distance  to  which  the  finished  product  could  be 
shipped  in  competition  with  others  in  the  same  line  of  business. 
The  nation,  the  city,  the  firm,  or  the  individual  that  had  the  best, 
the  cheapest,  the  most  economical  form  of  transportation  available 
was  the  one  that  would  win  in  the  competition  for  trade  anywhere 
on  earth. 

Capt.  William  H.  Adams,  of  Detroit,  estimated  that  a  reasonable 
rate  would  be  $10  a  ton  by  water  from  Detroit  to  the  Atlantic  sea- 
board as  against  an  average  rail  rate  of  $16  a  ton,  which  would  be 
equivalent  to  a  saving  on  3,000,000  tons  of  freight  of  $18,000,000 
a  year. 

L.  C.  Burr,  of  Butler  Bros.,  Minneapolis,  who  are  large  importers 
of  china,  glassware,  etc.,  from  Europe,  thought  that,  allowing  a  sub- 
stantial increase  in  ocean  rates  over  prewar  prices,  a  conservative 
estimate  would  show  a  saving  of  from  50  to  60  per  cent  in  the  carry- 
ing charges  on  this  class  of  merchandise  by  the  all-water  route. 

W.  P.  Trickett,  of  the  Minneapolis  Traffic  Association,  said  that 
his  judgment  was  that  the  ocean  rate  from  the  head  of  the  Lakes  on 
grain  could  be  made  not  more  than  10  cents  per  100  pounds  higher 
than  obtained  at  the  Atlantic  seaboard,  which  would  be  equivalent 
to  about  5  or  6  cents  a  bushel. 

J.  S.  Brown,  of  the  Chicago  Board  of  Trade,  stated  that  the  best 
estimate  that  could  be  made  at  this  time  of  the  saving  in  trans- 
portation costs  on  grain  from  Chicago  was  to  compare  the  present 
cost  from  Chicago  to  New  York,  all-rail  as  well  as  lake-and-rail, 
with  the  probable  cost  to-day  by  water,  Chicago  to  Montreal,  with 
ocean-going  vessels.  This  comparison  assumes  the  same  ocean  charge 
from  Montreal  and  from  New  York  to  European  ports.  Based  upon 
existing  rates  for  cargoes  of  grain  Chicago  to  Buffalo,  he  believed 
that  a  fair  relative  rate  for  water  haul  to  Montreal,  as  a  part  of  the 
through  haul  to  Europe,  would  be  150  per  cent  of  the  Buffalo  rate. 
Adding  the  insurance  costs,  the  rate.  Chicago  to  Montreal,  would  be 
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1)  conts  a  bushol  on  wheat  and  correspondingly  lower  char^^es  on  corn, 

rvi\  bailcv,  and  oats.     (\)ni|)ar('(l  with  the  rates,  Chi(a<^o  to  New 

York  via  Ihiil'alo,  the  savin;^^  in  transportation  by  the  Montreal  route 

1    woidd  he  {)  cents  a  bushel  on  wheat,  8.:i2  cents  on  corn,  8.08  cents  on 

I    rye,  7.01)  cents  on  barU\v,  4.)')^^  cenls  on  oats.     The  annual  saving  in 

'    the  cost  of  transportin<,f  1()(),()()(),0U0  bushels  of  grain  from  Chicago 

by  the  St.  Lawivnce  would  be  about  $0, IK) I, ;")()()  when  compared  with 

tiie   all-rail    route   and    about   $8,126,000   when   compared   with  the 

lake-and-i'ail. 

Henry  C  Jiarlow,  of  Chicago,  discussing  the  relative  earnings  and 
cost  of  water  transportation  on  the  Lakes  and  by  rail,  showed  that 
the  average  haul  in  1912-11^  by  boat  to  and  from  Lake  Superior  w^as 
831  miles,  the  average  rate  ])er  ton  50  cents,  and  the  average  revenue 
per  ton-mile  .807  mill.  Ccmiparing  this  with  the  operations  of  the 
Lake  Shore  &  Michigan  Southern,  the  Pennsylvania,  the  Erie,  the 
Delaware,  Lackawanna  &  AVestern,  the  Lehigh  Valley,  and  the  New 
York  Central  l\ailroads,  it  was  found  that  the  average  haul  by  rail 
was  147.19  miles,  average  earnings  per  ton  0.97224  cents,  average  reve- 
nue per  ton-mile  O.G  mills.  The  average  distance  hauled  by  rail  was 
19  i)er  cent  of  the  water  distance;  earnings  per  ton  were  173.35  per 
cent  of  the  water  earnings;  a  ratio  of  8.97  to  1  in  favor  of  water; 
i.  e.,  1  mile  of  rail  w^as  at  that  time  equivalent  to  8.97  miles  of  water. 

As  to  the  relative  cost  of  rail  against  Avater  transportation  it 
appeared  that  the  average  cost  per  ton-mile  of  the  rail  carriers  was 
3.20  mills,  or  substantially  half  the  earnings  per  mile.  If  this  same 
ratio  of  expenses  to  earnings  were  applied  to  water  service,  it  would 
be  found  that  the  cost  of  water-borne  traffic  to  and  from  Lake 
Superior  for  1912  \vas  0.335  mills  per  ton  per  mile,  or  substantially 
one-tenth  of  the  cost  by  rail.  It  appeared  therefore  that  the  charges 
were  9  to  1  and  the  cost  10  to  1  in  favor  of  water  carriage.  These 
figures  were  based  upon  the  return  of  the  carriers  to  the  Interstate 
Commerce  Commission  and  the  1913  report  of  the  Chief  of  Engi- 
neers, United  States  Army. 

In  regard  to  the  railways  he  saw  no  hopeful  signs  of  a  reduction 
in  price  of  transportation.  On  the  other  hand,  a  serious  diminution 
in  the  volume  of  traffic  might  at  any  time  require  a  further  advance 
in  rates  under  the  provisions  of  the  transportation  act.  The  result 
might  very  well  be  to  discourage  the  production  of  food  j^roducts. 
The  future  was  fraught  w^ith  sufficient  seriousness  to  cause  us  to  look 
the  problem  straight  in  the  face  and  evolve  plans  that  Avould  really 
be  effective. 

Mr.  Barnes  cited  a  certain  case  before  the  Interstate  Commerce 
Commission  w^hich  had  a  bearing  upon  the  relative  cost  of  winter 
against  rail  traffic.  That  commission  had  accepted  the  contention  of 
the  complainants  that  the  proportion  of  water  miles  to  rail  miles  was 
approximately  7  to  1. 

In  considering  the  cost  of  transportation  between  Great  Lakes 
ports  and  Liverpool,  as  contrasted  with  the  rates  via  the  present  rail 
and  water  route.  MacElwee  and  Eitter  attempted  to  separate  the  cost 
into  its  several  elements,  and  in  doing  this  they  made  use  of  a  special 
report  prepared  for  the  L^nited  States  Shipping  Board,  the  results 
of  which  they  tabulated.  The  study  as  applied  to  the  present  case 
was  confined  to  three  standard  steel  coal-burning  vessels  operated 
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between  Xew  York  and  Liverpool  which  would  be  suitable  for  use  on 
the  proposed  deep  waterway.  Anion<r  the  costs  of  operation  were 
capital  costs,  depreciation,  crew,  subsistence,  repairs  and  nuiinte- 
luuue,  insurance,  fuel,  pilotage  and  harbor  char^jjes.  Tables  were 
given  showing  the  basis  of  costs  and  expenses  and  the  distribution 
of  costs.  In  institutinir  a  c()nii)arison  between  transjjortation  costs, 
liiverpuol  to  Duluth  and  Liverpool  to  New  York,  it  was  assumed  that 
the  vessel  which  would  carry  the  commerce  of  the  Great  I^akes  to 
foreijrn  markets  were  the  vessels  of  averaire  size  now  engajred  in 
ocean  service.  Comparing  the  time  and  other  factors  on  the  two 
routes,  the  conclusion  was  reached  that  the  vessel  would  have  time  to 
make  four  round  trips  between  Liverpool  and  Duluth  within  the 
season  of  navigation  still  leaving  time  for  two  additional  round  trips 
from  Liverpool  to  an  Atlantic  port,  making  altogether  six  round 
trips,  as  compared  with  seven  between  Xew  York  and  Liverpool. 
The  results  of  the  comparison  were  shown  in  tabulated  form.  A 
similar  comparison  of  cargo  costs  showed  that  grain,  for  instance, 
could  be  carried  from  Duluth  to  Liverpool  for  16.4:  cents  per  bushel, 
as  against  12.5  cents  from  Xew  York  to  Liverpool.  To  the  latter 
must,  of  course,  be  added  the  cost  of  getting  grain  from  Duluth 
to  Xew  York,  which  ranges  between  15  and  20  cents,  leaving  a  very 
substantial  margin  in  favor  of  the  Duluth-Liverpool  route. 

An  even  greater  saving  was  shown  on  general  cargo,  the  figures 
working  out  at  S9.76  per  ton  on  general  cargo  and  from  $2  to  $4  per 
ton  on  grain.  It  was  also  pointed  out  that  in  the  preceding  com- 
parison a  stay  in  port  at  each  end  of  lOJ  days  was  allowed  for  both 
the  Duluth-Liverpool  route  and  the  Xew  York-Liverpool  route.  The 
writers  felt,  however,  that  it  was  an  entirely  reasonable  assumption 
that  having  in  view  the  difference  in  the  terminal  facilities  and  other 
conditions  at  Great  Lakes  ports  and  Atlantic  ports  the  time  in  port 
for  the  former  should  be  reduced  to  six  days,  which  Avould  place  the 
Lake  route  practically  on  a  footing  >vith  the  Xew  York  route  in 
point  of  time.  A  calculation  was  submitted  in  tabulated  form  of 
the  cost  of  operating  a  5,500  dead-weight  ton  package  freighter, 
Chicago  to  Liverpool,  above  the  cost  per  ton  for  which  a  shipowner 
could  carry  freight  between  Chicago  and  Liverpool  and  earn  a 
moderate  profit  after  paying  all  charges.  The  result  of  this  par- 
ticular study  was  to  show  that  the  additional  cost  of  operating  ocean 
vessels  to  Lake  ports  as  compared  with  Atlantic  ports  was  only  a 
fraction  of  the  saving  which  would  result  from  the  elimination  of 
rail  hauls  and  transfer  charges. 

At  the  various  hearings  in  the  eastern  cities  those  who  opposed 
the  St.  Lawrence  improvement  for  the  most  part  ignored  the  ques- 
tion of  transportation  rates  as  between  the  existing  rail  or  rail-and- 
water  route  and  the  proposed  all-water  route. 

W.  L.  Xixon.  public  service  commissioner  of  the  State  of  Xew 
York,  instituted  a  comparison  between  transportation  charges  on 
the  Great  Lakes  and  the  Xew  York  State  Barge  Canal,  and  arguecj 
that  grain  could  not  possibly  be  landed  at  Montreal  from  the  Wes* 
as  cheaply  as  in  Xew  York.  The  present  rates  from  DuKith  to  Xew^ 
York  were  between  9  and  10  cents,  which  was  abnormally  high.  He 
thought  rates  would  come  down  to  6  or  6-J  cents  a  bushel. 
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Similarly,  Adam  K.  Cornel  ins,  of  Buffalo,  was  convinced  that  as 
between  the  proposed  route  and  the  existing  combination  of  lake 
carrier  and  canal  boat  to  New  York'  the  latter  would  be  the  cheaper 
method  of  trans])()rtation.  The  present  cost  of  carrying  wheat  by 
wattu*  via  the  Lakes  and  the  bar<j:e  canal  and  delivered  on  board 
steamers  in  New  York  Harbor  would  be  about  $4.50  a  ton.  He  also 
was  of  opinion  that  the  present  lake  rate  was  abnormal  and  was 
bound  to  come  down  acfain.  (xrain  had  often  been  carried  from  Du- 
luth  to  BuiFalo  for  1  cent  a  bushel,  and  to-day  it  was  4  cents. 

Evidence  offered  as  to  the  relative  advantages  of  refrigeration  on 
boats  and  on  cars  was  altogether  favoral)le  to  the  former.  L.  C. 
Hoopman,  of  the  Equity  Cooperative  Packing  Plant,  Grand  Forks, 
N.  Dak.,  testified  that  between  North  Dakota  and  New  York  fresh 
meat  shipped  by  rail  during  the  summer  had  to  have  12  icings.  If 
any  of  these  were  neglected,  the  value  of  the  product  deteriorated. 
If  the  meat  could  be  shipped  via  Duluth  and  the  St.  Lawrence,  it 
would  only  need  one  icing  on  the  car  and  would  then  be  in  a  refrig- 
erator on  board  ship  which  would  guarantee  absolute  temperature, 
and  the  product  could  be  delivered  in  New  York  or  in  the  foreign 
markets  in  good  condition. 

Hon.  Charles  A.  Dunning,  of  Eegina,  testified  that  in  so  far  as 
the  stock  grower  was  concerned  the  development  of  a  refrigerator 
service  from  the  head  of  the  Lakes  to  Europe  would  undoubtedly 
effect  an  economy  in  transportation. 

R.  S.  Howe,  president  of  the  Skinner  Packing  Co.,  of  Omaha, 
questioned  as  to  the  relative  efficiency  of  steamer  refrigeration  and 
car  refrigeration,  said  that  the  former  was  much  more  efficient.  It 
cost  money  to  ice  cars.  You  had  to  keep  up  icing  stations,  carry  the 
ice,  stand  the  shrinkage  during  the  summer  months,  and  even  then 
you  did  not  get  the  efficiency  that  you  get  on  the  steamer. 

C.  B.  Heineman,  of  the  Institute  of  American  Meat  Packers,  also 
testified  that  chemical  refrigeration  on  steamers  was  much  more 
satisfactory  than  icing  on  cars. 

So  far  as  foreign  trade  was  concerned  it  was  repeatedly  asserted 
that  the  all-water  route  would  have  a  decided  advantage  over  the 
present  rail-and-water  route  in  time  saving,  and  a  similar  advantage 
was  also  seen  by  several  witnesses  in  the  water  route  over  the  all-rail 
route  for  trade  between  the  Great  Lakes  region  and  the  Atlantic 
and  Pacific  seaboard. 

rRODUCTION  AND  COMMERCE. 

In  answer  to  the  assertion- — it  was  hardly  susceptible  of  argument 
from  the  negative  point  of  view — that  the  resrion  tributary  to  the 
Great  Lakes  did  not  produce  or  consume  sufficient  commodities  to 
furnish  cargoes  outbound  or  inbound  that  would  justify  the  expense 
involved  in  the  deep  waterway,  an  immense  body  of  testimony  was 
submitted  at  the  various  hearings  as  to  the  area,  population,  re- 
.sources,  production,  banking  and  other  facilities,  and  domestic  and 
foreign  commerce  of  the  territory  in  question,  designed  to  prove  that 
this  region  was  the  most  important  in  North  America  both  as  regards 
natural  and  manufactured  products  available  for  export  and  also  as 
u  txmsuming  market  for  foreign  goods. 
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Several  witnesses  who  had  made  special  studies  of  the  subject  at- 
tcDiptod  to  (lofiiie  the  area  of  the  United  States  naturally  triljutary 
from  a  trallic  })oint  of  view  to  the  Great  Lakes  and  tlie  St.  Lawrence 
waterway. 

Hue:!!  J.  ITuirhes,  of  tlie  Minnesota  Department  of  Airriculture, 
described  the  boundaries  of  this  area  as  the  thirty-seventh  parallel 
on  the  south,  the  crest  of  the  Kockies  on  the  west,'  the  international 
boundary  on  the  north,  and  the  eastern  limit  of  the  Alleirhenys  on 
the  east.  In  that  area,  which  was  practically  one-third  of  iha  United 
States,  70  per  cent  of  the  food  consumed  was  raised. 

F.  S.  Keiser,  of  Duluth,  described  the  same  area  as  including  all 
the  territorv  of  the  States  of  Wisconsin,  Illinois,  Missouri,  Iowa, 
^linnesota,  N'orth  and  South  Dakota,  Xebraska.  Kansas,  Oklahoma, 
Colorado,  Wyoming,  and  portions  of  Indiana,  Kentucky,  Arkansas, 
Texas,  Xew  ^loxico,  Utah.  Michigan,  Idaho,  and  Montana.  He  was 
also  of  the  opinion  that  much  of  the  territory  in  more  easterh^  States 
such  as  Ohio,  Xew  York,  and  Pennsylvania  would  be  benefited  by 
the  establishment  of  the  Great  Lakes  route.  Mr.  Keiser  also  de- 
scribed the  area  in  Canada  similarlj^  tributar}^  to  the  Great  Lakes  as 
the  Provinces  of  Manitoba  and  Saskatchewan  and  portions  of  On- 
tario and  Alberta. 

J.  A.  Merrill,  of  the  State  Xormal  School  of  Wisconsin,  outlined 
on  a  map  the  tributary  territory  in  the  United  States  which  he  esti- 
mated made  a  total  area  of  2.519,384  square  miles. 

H.  C.  Barlow,  of  Chicago,  described  the  territory  that  under  nor- 
mal conditions,  if  the  deep  waterwaj^  were  constructed,  would  find  its 
outlet  for  export  through  Lake  ]Michigan  ports.  A  line  embracing 
this  territory  would  begin  on  the  east  of  the  Strait  of  Mackinac,  pro- 
ceed south  midway  between  Lake  Huron  and  Lake  Michigan  throusfh 
Indiana  to  Louisville,  and  as  far  south  as  Xashville ;  then  west,  fol- 
lowing the  northern  boundar}^  of  the  State  lines  of  Arkansas,  Okla- 
homa. Xew  Mexico.  Utah.  Colorado,  and  Arizona:  then  north  to  the 
southern  boundary  of  the  State  of  Idaho,  and  thence  midway  through 
the  center  of  that  State  to  the  boundary  of  Montana:  thence  east 
through  ^lontana  to  the  northern  boundary  of  South  Dakota,  thence 
to  Winona,  in  southern  Minnesota,  and  finally  northeast  to  Green 
Bay,  on  Lake  Michigan.  The  area  of  that  territory  was  about  1,500 
miles  east  and  west  and  about  500  miles  north  and  south. 

MacElwee  and  Kitter  in  their  brief  went  a  step  further  in  their 
treatment  of  areas.  They  submitted  a  series  of  maps,  one  showing 
the  area  tributary  to  the  Great  Lakes  and  the  proposed  waterway,  for 
commerce  with  the  United  Kingdom  and  western  Europe;  another 
showing  the  area  for  commerce  with  Mediterranean  ports:  a  third 
showing  the  area  for  commerce  with  South  America ;  a  fourth  show- 
ing the  area  for  commerce  with  the  West  Indies  and  Central 
America ;  and  a  fifth  showing  the  area  for  coastwise  commerce.  Each 
of  these  tributar^^  areas  was  discussed  as  a  more  or  less  distinct 
problem. 

The  question  of  the  areas  economically  tributan-  to  the  proposed 
waterway  as  well  as  the  population,  resources,  production,  and  trade 
of  that  area,  will  be  discussed  in  the  following  part  of  the  report. 
It  may  be  of  interest,  however,  to  note  here  a  table  submitted  by 
MacElwee  and  Ritter  comparing  the  increase  in  value  of  manufac- 
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turcs  at  fivo  principal  cities  of  tlie  (ireat  Lakes  and  on  the  Atlantic 
seaboard  between  18J)5)  and  1914,  the  percentage  in  the  former  V)ein^ 
118  and  in  the  hitter  70.  This  comparison  was  confined  to  the  United 
States.  While  the  fiain'cs  of  the  1919  census  of  manufactures  of  the 
United  States  were  not  then  available  it  was  stated  that  there  was  an 
increasing  tendency  to  develop  manufactunng  industries  in  the 
ref^ion  of  the  (treat  Lakes  in  close  proximity  to  the  raw  materials  of 
production  and  to  the  center  of  population.  An  interesting  map 
was  filed,  prepared  by  Horace  C.  Gardner,  giving  the  centers  of  pro- 
duction of  the  more  important  commodities  entering  into  the  export 
trade  of  the  United  States.  It  appears  from  this  map  that  in  most 
cases  the  center  of  production  lies  within  the  area  economically  tribu- 
tarv  to  the  Great  Lakes. 

l^rom  a  somewhat  more  restricted  angle  than  the  previous  esti- 
mates as  to  production,  Plenry  C.  Barlow,  in  dealing  with  the  terri- 
tory tributary  to  Chicago,  pointed  out  that  the  agricultural  produc- 
tion, according  to  the  1920  figures,  was  valued  at  $7,863,148,000;  the 
mineral  production  at  $1,888,000,000;  the  industrial  production, 
based  on  the  figures  of  1914,  at  $6,853,738,000.  Taking  the  cit;^  of 
Chicago  itself,  Mr.  Barlow  showed  that  it  had  grown  industrially 
from  a  total  value  of  manufactured  products  in  1860  of  $20,000,000 
to  an  estimated  total  in  1920  of  $6,500,000,000. 

An  important  point  bearing  upon  the  ability  of  the  country  tribu- 
tary to  the  Great  Lakes  to  finance  its  foreign  trade  is  its  banking 
facilities.  J.  E.  Ebersole,  of  the  Federal  reserve  bank,  ninth  dis- 
trict, testified  that  the  district  extending  from  Sault  Ste.  Marie  to 
the  western  boundary  of  Montana  had  in  1919  3,720  banks  with  an 
aggregate  capital  of  $130,000,000,  total  resources  of  $1,978,000,000, 
and  deposits  of  $1,688,000,000. 

Willis  AY.  Baird,  of  the  Chicago  Association  of  Commerce,  stated 
that  the  banks  of  Chicago  had  total  resources  amounting  to  $2,299,- 
222.000. 

Dr.  Walter  Lichtenstein,  representing  the  Chicago  Clearing  House 
Association,  gave  the  capital  and  surplus  of  Chicago  banks  as 
$250,000,000;  total  deposits  (September.  1920),  $1,829,282,229 ;  and 
cash  reserves,  $500,000,000.  The  large  Chicago  banks  all  had  direct 
connections  in  every  part  of  the  world,  and  were  not  dependent  upon 
New  York  or  any  other  city  for  handling  foreign  business. 

Henry  C.  Barlow  testified  that  the  bank  clearings  of  the  27  prin- 
cipal cities  in  the  area  tributary  to  Lake  Michigan  amounted  to 
$66,715,470,124  in  1919.  Incidentally  a  fact  might  be  mentioned 
here,  brought  out  by  Mr.  Baird,  as  illustrating  the  financial  strength 
of  Chicago.  He  submitted  a  list  of  39  firms  picked  at  random  from 
the  list  of  7,000  members  of  the  Chicago  Association  of  Commerce, 
and  mentioned  that  each  of  these  firms  had  a  capital  of  at  least 
$1,000,000,  and  the  combined  capital  of  the  39  members  was  some- 
thing over  $1,000,000,000. 

Statements  were  made  time  and  again  by  bankers  at  hearings  in 
the  different  Western  States  as  to  the  seriousness  of  the  financial 
situation  created  by  congestion  on  the  railroads,  congestion  that  was 
described  more  than  once  as  closely  approaching  the  collapse  of  the 
whole  transportation  system.  It  was  pointed  out  that  the  banks 
were  vitally  interested  in  this  situation  because  they  had  to  finance 
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tlic  crops,  aiul  wIhmi  a  lar^e  portion  of  tho  crops  could  not  be  moved 
they  found  themselves  in  the  embarrassing  position  of  having  to 
finance  two  crops.  Western  bankers  expressed  themselves  as  strongly 
in  favor  of  the  opening  of  the  8t.  Lawrence  as  a  means  of  relieving 
the  transportation  deadlock,  of  cheapening  the  cost  of  transporta- 
tion to  the  world's  markets,  of  preventing  the  waste  of  produce  due 
to  transjwrtation  shortage,  and  of  removing  the  stricture  on  the  free 
How  of  commodities  from  the  producer  to  the  consumer. 

F.  W.  Cathro^ve,  of  the  Bank  of  North  Dakota,  emi)hasizcd  the 
widespread  influence  of  transportation  congestion.  Car  shortage  and 
inability  to  ship  out  grain  had  a  very  serious  eflfect  on  the  financing 
of  industries  and  on  business  life  generally.  Every  fall  the  banks 
had  no  end  of  trouble.  Merchants  were  unable  to  collect  their  bills; 
bankers  could  not  make  collections;  renewals  had  to  be  made,  which 
meant  higher  rates ;  money  was  tied  up.  If  there  could  be  a  quick 
shipment,  and  cars  could  be  sent  to  the  head  of  the  Lakes  to  connect 
there  with  ocean  ships,  an  immense  saving  would  be  effected  not  only 
in  interest  charges  but  in  relieving  capital  for  other  purposes.  The 
condition  complained  of  had  existed  ever  since  he  had  been  in  the 
State  and  was  getting  worse.  The  banks  were  still  carrying  loans 
that  ought  to  have  been  paid  last  fall  (1919)  and  would  have  been 
paid  had  the  cars  been  available.  It  all  came  back  on  the  farmer 
who  had  to  pay  the  interest. 

Farmers  also  testified  as  to  the  difficulty  they  experienced  in 
financing  their  crops  owing  to  the  transportation  situation.  The 
elevator  companies  were  also  heavily  involved.  J.  W.  Shorthill,  of 
the  Nebraska  Farmers'  Elevator  Association,  referred  to  elevator 
companies  in  that  State  whose  interest  charge,  because  of  their  ele- 
vators being  permanently  congested  with  grain,  had  mounted  and 
mounted  until  in  some  cases  it  had  become  400  to  500  per  cent  of  what 
it  would  be  under  ordinary  circumstances,  and  the  same  situation  ap- 
plied to  insurance. 

Charles  F.  MacDonald,  of  Duluth,  thought  he  was  absolutely  cor- 
rect in  saying  that  the  volume  of  money  tied  up  in  the  handling  and 
financing  of  the  1919  grain  crop  of  the  Northwest  had  been  two  or 
three  times  what  it  would  be  in  a  normal  year.  This  situation  re- 
acted on  the  consumer,  because  the  tying  up  of  such  a  volume  of  grain 
resulted  in  higher  prices  for  the  quantity  that  was  moving. 

Several  of  the  western  bankers  also  testified  as  to  the  ability  of  the 
western  banks  to  finance  foreign  trade.  H.  J.  Karch,  of  the  Fletcher 
American  National  Bank,  Indianapolis,  speaking  from  13  years'  ex- 
perience in  the  foreign  exchange  business,  8  years  of  which  had  been 
with  Wall  Street  banks,  expressed  the  view  that  banks  of  the  Middle 
West  would  have  no  difficulty  in  taking  care  of  the  export  business. 

Consideration  may  now  be  given  to  the  prospects  of  development 
of  foreign  trade  and  also  domestic  trade  with  the  seaboard.  As  to 
the  latter,  the  opinion  was  repeatedly  expressed  that  coastwise  trade 
between  the  Great  Lakes  and  Atlantic  and  Pacific  coast  ports  would 
furnish  a  very  important  element  of  the  commerce  that  would  result 
from  the  opening  of  the  St.  Lawrence. 

D.  E.  Woodridge,  chairman  of  the  iron  ore  committee  of  the  Ameri- 
can Institute  of  Mining  and  Metallurgical  Engineers,  stated  that 
Atlantic  coast  consumers  of  iron  ore  were  now  looking  to  the  Lake 
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Siipoi'ior  roij^ion  for  incivjisiiiii:  j)('r('eiit!»<i:es  of  their  ore.  Tn  tliu 
sprin*]:  of  iJ)'J(),  two  iind  one-Iialf  million  tons  had  boon  shi])iKMl  from 
Luko  Su[)erior  to  Atlantic  coast  furnaces  Ijy  hike  and  rail.  This  ore 
could  advanta<^eously  i)e  shipped  by  the  all-water  route,  if  the  deep 
waterway  were  availa])le.  K.  A.  tiays,  one  of  the  mine  owners  of 
the  (lo^ebic  Ii'on  Kan^e,  testified  to  the  same  effect. 

Henry  I.  Harriman,  of  the  Joint  New  Eno:land  Commission  on 
Forei^rn  and  Domestic  Commerce,  anticipated  a  very  considerable 
trade  between  New  England  and  the  (ireat  Lakes  by  way  of  the 
St.  Lawrence  in  the  shape  of  wood  products,  raw  w^ools,  hides,  cop- 
per, etc.,  from  the  lake  region,  and  textiles,  shoes,  machinery,  etc., 
westbound  from  New  England. 

Clifton  D.  Jackson,  representing  the  Springfield  (Mass.)  Chamber 
of  Commerce  made  a  comparison  of  distances  and  conditions  be- 
tAveen  (ireat  Lakes  ports  and  New  England  points  by  rail  and  water, 
leading  to  the  conclusion  that  the  proposed  waterway  would  offer 
economies  of  transportation  equal  to  those  offered  to  coastwise  com- 
merce by  the  opening  of  the  Panama  Canal. 

Charles  AVhiting  Baker,  consulting  engineer  of  New  York,  drew 
attention  to  the  report  of  the  United  States  Deep  Waterways  Com- 
mission of  1896,  in  which  it  was  shown  that  the  domestic  traffic  be- 
tW'Cen  the  ^liddle  West  and  the  Atlantic  seaboard  was  many  times 
greater  than  the  volume  of  trade  with  Europe,  and  that  consequently 
ship  transportation  between  lake  ports  and  Atlantic  coast  ports  was 
even  more  important  than  between  lake  ports  and  overseas  ports.  It 
would  be  cheaper  because  of  the  heav}^  terminal  costs  and  transfer 
charges  to  take  cargoes  down  the  St.  Lawrence  and  around  to  Atlantic 
ports  than  to  break  bulk  at  Buffalo  and  ship  from  there  by  rail  or 
canal  to  destination. 

R.  S.  MacElwee,  in  his  evidence  at  the  New  York  hearing, 
argued  that  the  development  of  the  St.  Lawrence  Avould  lead  to 
considerable  trade  by  water  between  Great  Lakes  ports  and  Atlantic 
ports,  and  offered  as  an  illustration  of  the  economic  practicability 
of  such  a  route  the  successful  trade  between  Liverpool  and  London 
and  Mediterranean  and  Black  Sea  ports.  Goods  were  carried  by 
water  between  these  points  rather  than  by  rail,  although  it  involved 
three  times  the  distance. 

W.  C.  Cowling,  traffic  manager  of  the  Ford  Motor  Co.,  described 
some  experimental  shipments  his  company  had  made  by  water  from 
Atlantic  ports  to  Pacific  ports  by  way  of  the  Panama  Canal,  which 
established  the  fact  that  this  route  involved  a  saving  both  in  time 
and  money  over  the  all-rail  route.  The  difference  would  be  even 
greater  if  the  St.  Lawrence  deep  waterway  were  available.  The 
Buhl  Stamping  Co.,  of  Detroit,  testified  that  there  was  a  big  de- 
mand along  the  Atlantic  coast  for  their  products  which  they  were 
unable  to  supply  because  of  very  unsatisfactory  transportation  con- 
ditions. If  they  could  ship  direct  by  water,  they  could  build  up  a 
good  business.  Similar  statements  were  made  by  Clayton  &  Lam- 
bert, of  Detroit,  and  other  firms  at  the  various  hearings. 

It  was  estimated  that  the  business  of  Detroit  with  the  Atlantic 
seaboard  amounted  to  from  five  to  six  million  tons  annually,  much  of 
which  could  be  profitably  shipped  by  water  at  a  very  considerable 
saving  in  freight  charges. 
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C.  T.  Rindfonl,  trnnic  nunmnfor  of  the  Intornational  ITarvoster 
Co.,  which  has  ±2  j^laids  scaKcrcd  al)out  the  coiintrv,  stated  that  his 
company  was  onthusiastically  in  favor  of  tlie  St.  Lawrence  water- 
way. Tliey  belie\ed  that  the  waterway  wouhl  probably  afford  better 
and  cheaper  transportation  of  their  products  from  Chica^i^o  to  coast- 
wise jioints.  j^articidarly  on  the  Pacific  coast. 

K.  L.  Cousins,  chief  enij:ineer  of  tlie  Toronto  Harbor  Commis- 
sion, in  discussiufT^  the  possibility  of  brin<j^inf^  Pacific  coast  himber 
around  to  Creat  Lakes  ports,  mentioned  that  in  11)14  British  Colum- 
bia fir  had  been  brought  around  throu<j;h  the  Panama  Canal  to  New 
London  by  water  and  thence  by  rail  to  Toronto  for  $19  as  against 
an  all-rail  rate  of  $''U.'i5.  Testimony  was  also  offered  as  to  the 
advantages  of  brinoino-  Pacific-coast  iruit  to  Great  Lakes  i)orts  by 
way  of  the  Panama  Canal  and  the  St.  Lwrence. 

The  }->osition  of  the  opposition  in  the  matter  of  foreign  trade  b}^  way] 
of  the  St.  Lawrence  has  already  been  referred  to.    It  was,  in  general 
terms,  that  there  could  not  possibly  be  enough  business  to  make  the 
route  economically  practicable.    It  was  argued  that  an  overwhelming 
proportion  of  the  present  commerce  of  the  Gi'eat  Lakes  consisted  of  | 
bulk  freight,  principally  iron  ore,  coal,  and  grain;  that  iron  ore  ' 
and  coal  did  not  enter  into  the  problem  at  all,  as  they  were  entirely 
interlake  traffic  and  would  not  be  shipped  to  foreign  markets  evenf 
if  a  deep  waterway  were  available ;  that  grain  could  be  carried  more ' 
economically  via  the  New  York  State  Barge  Canal  than  by  way  of , 
the  St.  Lawrence ;  that  the  existing  package  f-reight  formed  only  : 
a  negligible  proportion  of  the  total  traffic  of  the  Great  Lakes ;  and 
that  even  if  outbound  freight  were  available  in  sufficient  propor- 
tions to  induce  shipowners  to  send  their  vessels  up  into  the  Lakes 
there   would  be   practicall}^  no   return   cargoes,  and   therefore  the 
thing  was  quite  impracticable.     The  same  objections  were  offered 
as  to  the  practicability  of  coastwise  trade  with  the  Lakes. 

There  does  not  happen  to  be  any  complete  official  record  of  the 
total  commerce  of  the  Great  Lakes,  but  MacElwee  and  liitter,  by 
takin":  the  commerce  through  the  canals  at  Sault  Ste.  Marie,  American 
and  Canadian,  and  adding  figures  obtained  from  a  statement  of  the 
commerce  of  the  principal  lake  ports  for  1916,  prepared  by  the  Corps 
of  Engineers  of  the  United  States  Arm}',  arrived  at  the  conclusion 
that  the  total  commerce  of  the  Lakes  for  that  year  was  approximately 
133,388,000  tons. 

In  reply  to  the  argument  outlined  above,  that  the  present  freight 
handlecl  on  the  Great  Lakes  would  not  find  any  markets  by  way  of 
the  St.  Lawrence,  MacElwee  and  Ritter  quoted  a  report  of  the  com- 
mittee on  canals  of  the  State  of  New  York  to  the  effect  that  there 
was  an  enormous  market  for  steel  and  iron  in  New  York  and  New 
England,  as  well  as  abroad,  and  that  this  market  could  be  supplied 
cheaply  and  advantageously  by  water.  MacElwee  and  Ritter  ex- 
pressed the  opinion  that  large  quantities  of  Lake  Superior  iron  ore 
would  be  carried  by  way  of  the  St.  Lawrence  to  furnaces  along  the 
Atlantic  coast.  On  the  other  hand,  they  did  not  think  that  the 
present  package  freight  of  the  Great  Lakes  was  particular!}^  inter- 
ested in  the  proposed  route,  as  this  was  largely  local  and  interlake 
traffic  not  destined  for  the  seaboard.  The  package-freight  business 
which  they  anticipated  would  use  the  waterway  to  a  very  considerable 
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extent  would  be  drawn  Iroiii  Ihci  viist  movement  between  the  North- 
western States  and  the  seaboard  that  now  went  entirely  by  rail. 

Wliat  MacKlwee  and  Kitter  said  as  to  the  markets  for  Lake  Su- 
)eiior  ore  on  the  Athintic-  seaboard  was  also  confirmed  by  D.  E.  Wood- 

id«j;e,  of  the  American  Institute  of  Mining  and  Metallurgical  Engi- 
neers, wl)()  pointed  out  that  consumers  of  ore  on  the  Atlantic  coast, 
who  had  formerly  got  their  supplies  from  mines  in  Newfoundland, 
Cuba,  Chile,  and  western  Europe,  as  well  as  from  New  York  and  New 
Jersey,  were  now  turning  to  Lake  Superior.  In  the  spring  of  1920 
2,000,000  tons  have  been  sent  to  Bethlehem  and  the  vicinity  of  Balti- 
more, and  at  least  half  a  million  tons  to  other  Atlantic-coast  furnaces. 
This  ore  went  down  the  Lakes  to  Erie  ports  and  thence  by  rail  to 
the  coast.  One  of  the  probable  developments  of  the  future  was  the 
establishment  of  a  great  steel  industry  in  the  vicinity  of  New  York 
City,  and  this  would  probably  be  a  very  considerable  consumer  of 
Lake  Superior  ores,  which  could  be  taken  around  by  the  water  route 
if  that  were  available.  There  was  also  a  strong  probability  that 
high-grade  concentrates,  to  be  produced  from  lean  Lake  Superior 
magnetic  ores,  would  ultimately  find  a  market  in  Europe  if  the  all- 
water  route  were  open,  as  these  ores  were  especially  adapted  to  the 
requirements  of  British  steel  makers,  whose  available  reserves  of  low- 
phosphate  ores  in  Spain  and  elsewhere  were  rapidly  diminishing. 
Also,  because  of  the  mixtures  of  ores  required  to  make  certain  types 
of  pig  iron  and  steel,  it  was  not  at  all  improbable  that  wdiile  Lake 
Superior  ore  might  go  out  by  w^ater  to  the  Atlantic  seaboard  and  to 
Europe,  the  Newfoundland  ore  might  use  the  same  route  inbound 
to  points  on  the  Great  Lakes  for  mixinj;  with  Lake  Superior  ores. 

In  regard  to  coal,  it  was  argued  by  Whitney  Warner,  of  Cleveland, 
and  other  witnesses  that  European  markets  could  be  supplied  with 
Ohio  coal  considerably  more  cheaply  by  rail  to  Erie  ports  and  thence 
by  an  all-water  route  to  Europe  than  by  existing  routes  all-rail  to 
the  Atlantic  seaboard  and  then  by  ocean  vessels. 

The  question  was  also  raised  as  to  the  practicability  of  bringing 
coal  by  w^ay  of  the  St.  Lawrence  from  Cape  Breton  to  supply  the  On- 
tario market.  P.  A.  Hollinrake,  of  the  Canadian  Manufacturers' 
A^socation;  A.  E.  Knobs,  of  London,  Ontario;  and  H.  A.  Harring- 
ton, fuel  controller  for  Ontario,  expressed  the  view  that  if  the  deep 
waterway  were  available  Nova  Scotia  coal  could  be  landed  in 
Toronto  at  least  as  cheaply  as  Pittsburgh  coal.  It  may  be  noted, 
however,  that  very  conflicting  evidence  was  submitted  to  the  two 
parliamentary  committees,  one  of  Canadian  Senate  and  the  other  of 
the  House  of  Commons,  Avhich  in  the  session  of  1921  investigated 
the  question  of  Canada's  fuel  suppl}^,  and  the  practicability^  of  bring- 
ing Nova  Scotia  coal  up  to  Ontario  by  water,  even  with  the  help 
of  the  deep  waterway,  must  still  be  regarded  as  an  unsettled  question. 

In  dealing  with  the  volume  of  commerce  that  would  be  affected  by 
the  Great  Lakes- St.  Lawrence  waterway  MacElwee  and  Ritter  em- 
phasized the  fact,  already  referred  to  in  this  report,  that  the  terri- 
tory tributary  to  the  Great  Lakes  is  both  the  most  important  pro- 
ducing section  and  the  most  important  consuming  section  of  the 
United  States.  They  estimated  the  total  foreign  commerce  inter- 
ested in  the  proposed  waterwav  as  amounting,  in  round  figures,  to 
40,000,000  tons,  of  which  about' 28,000,000  tons  would  be  exports  and 
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12.000,000  tons  imports.    This  does  not,  of  course,  mean  that  all  this 
tonnjiiio  is  cxpoctod  to  use  iho  St.  Tiiiwrcnco  wiitrrway. 

The  t'orrosi)()iulin<r  li<iurc's  for  the  Canadian  area  are  7,500,000  tons 
exports  and  1,000,000  tons  imports,  or  a  combined  commerce  for 
tlie  intiM'national  reirion  of  48,500,000  tons.  Similar  estimates  were 
])reparod  in  connection  with  coastwise  business  interested  in  the  deep 
waterway.  The  final  conclusion  was  that  the  potential  tonnage  avail- 
able for  tlie  waterway  on  both  sides  of  the  line,  foreign  and  coastwise, 
was  24,000,000  tons.  ' 

A  study  of  the  testimony  offered  at  the  various  hearings  in  con- 
nection with  the  probable  exports  and  imports  that  would  be  avail- 
able for  the  proposed  deep  waterway  leads  to  the  conclusion  that 
the  estimates  offered  by  MacElwee  and  Ritter  are  conservative. 
The  material  on  this  subject  embodied  in  the  evidence  is  so  volu- 
minous that  it  would  be  hardly  practicable  to  attempt  to  summarize 
it  here.  Among  the  exj)orts  for  which  substantial  quantities  were  in- 
dicated were  wheat  and  other  grains,  flour,  dairy  products,  packing- 
house products,  machinery  and  other  steel  products,  automobiles, 
rubber  goods,  stoves,  furniture,  etc.  The  prospective  imports  in- 
cluded raw  sugar,  crude  rubber,  textiles,  fiber,  hides,  lumber,  tropical 
woods,  pulpwood,  groceries,  tropical  fruits,  coffee,  building  mate- 
rials, oils  and  pigments,  glassware  and  china,  fertilizer,  etc. 

It  may  be  interesting  to  note  as  indicating  the  magnitude  of  the 
export  business  of  the  Great  Lakes  region  that  in  the  year  1919  the 
grain  shipments  of  Chicago  for  export  amounted  to  285,000,000 
bushels  and  the  packing-house  shipments,  also  for  export,  to  3,697,955 
tons,  valued  at  $1,160,623,643.  A  partial  statement  compiled  from 
figures  supplied  by  some  of  the  principal  Chicago  firms  showed  a 
total  value  of  imports,  not  including  grain,  of  $1,190,360,000. 

John  A.  Russell,  of  Detroit,  estimated  that  the  27  sugar  refineries 
in  the  States  of  Michigan,  Ohio,  Wisconsin,  Minnesota,  and  Iowa 
would  be  in  a  position  to  import  annually  by  way  of  the  waterway 
about  472.500  tons  of  raw  cane  sugar.  He  also  estimated  that  of  the 
285,000  tons  of  crude  rubber  imported  into  the  United  States  fully 
50  per  cent  were  used  in  the  tire-making  industries  of  the  Great  Lakes 
and  might  reasonably  be  counted  as  prospective  import  tonnage  by 
way  of  the  St.  Lawrence. 

SlacElwee  and  Ritter  made  a  special  study  of  the  grain  movement 
and  its  relation  to  an  all-water  route  to  the  seaboard.  They  submit- 
ted tables,  maps,  and  diagrams  showing  the  average  production  of 
cereals  for  two  periods,  the  net  imports  of  wheat  and  rye  for  certain 
countries,  the  sources  and  principal  markets  of  export  wheat  and 
rye,  the  production  of  grain  in  the  United  States,  with  separate  tables 
for  wheat,  oats,  barley,  corn,  and  rye,  and  the  geographic  price 
variations  of  wheat  in  the  L^nited  States.  They  showed  that  the  an- 
nual exports  of  flour  and  grain  from  the  LTniited  States  during  the 
last  five  years  had  averaged  424.000,000  bushels.  , 

As  to  the  argument  that  grain  could  not  be  a  factor  in  the  St. 
Lawrence  problem  because  the  domestic  market  was  rapidly  absorb- 
ing the  American  production,  and  that  within  a  comparatively  short 
time  the  United  States  would  have  no  grain  for  export,  it  was  stated ' 
time  and  again  at  the  western  hearings  that  the  western  grain  coun- 
try was  very  far  from  having  reached  its  limit  of  production,  that 
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'  (liiTC  was  an  iiinvasin'':  UMidoncy  toward  tlic  adoption  of  rriore  scien- 
tific niotliods,  and  that  it  only  needed  the  stimnlns  of  a  fair  profit  to 
induce  the  farmers  of  the  West  to  ])rodiH-e  siiflificnt  i^rain  not  only 
to  supply  the  domestic  requirement  but  also  to  look  after  a  large  per- 
centage of  the  foreign  demand. 

Mr.  Hoover  emphasized  this  point  when  he  said  that  something 
must  he  done  to  check  the  downward  tendency  of  grain  production, 
and  that  this  necessary  stimulus  would,  in  liis  opinion,  be  afforded 
by  the  saving  in  transportation  costs. 

As  to  the  ])racti<al)ility  of  lake  freightci's  l^ringing  grain  or  other 
cargoes  down  to  Montreal  by  means  of  the  deep  waterway  and  trans- 
ferring there  to  ocean  steamers,  witnesses  at  Buffalo  and  New  York 
expressed  a  negative  opinion. 

ITugh  Kennedy,  of  the  Buffalo  Chamber  of  Commerce,  for  in- 
stance, expressed  the  view  that  if  the  St.  Lawrence  waterway  Avere 
available  it  would  still  be  more  profitable  for  lake  carriers  to  unload 
at  Buffalo  than  to  go  on  down  to  INIontreal.  They  could  go  back  to 
Duluth  for  another  cargo  during  the  time  it  would  take  them  to  get 
to  Montreal. 

Adam  PI  Cornelius,  of  Buffalo,  offered  another  argument  in  op- 
position to  the  idea  of  a  ^lontreal  transfer.  His  view^  Avas  that  there 
would  be  comparatively  little  return  cargo  for  a  lake  boat  from 
Montreal  and  that  therefore  that  route  would  be  seriously  handi- 
capped as  compared  wnth  the  Buffalo  route  because  of  the  immense 
quantity  of  coal  available  for  return  cargoes  from  Lake  Erie  ports. 

On  the  other  hand,  witnesses  at  several  of  the  western  hearings, 
such  as  C.  C.  West,  of  the  Manitowoc  Shipbuilding  Co.,  sa^v  a  dis- 
tinct advantage  in  grain  being  carried  by  lake  carriers  to  Montreal 
and  there  transferred  to  deep-sea  ships.  His  idea  was  that  this  sys- 
tem would  be  followed  particularly  just  before  the  close  of  the  season 
of  navigation,  when  ocean  going  ships  could  not  afford  to  take  a 
chance  of  being  frozen  in.  So  far  as  package  freight  was  concerned, 
it  seemed  to  be  the  concensus  of  opinion  that  that  could  be  more 
economically  shipped  through  from  lake  ports  to  overseas  ports 
than  transshipped  at  Montreal. 

All  the  Montreal  interests,  the  board  of  trade  and  harbor  com- 
miss1on~and  the  shippin^:  federation,  were  favorable  to  the  idea  of 
transferring  western  freight  at  Montreal.  They  took  the  view,  in 
fact,  that  that  was  the  only  practicable  water  route  for  foreign  trade, 
and  that  if  the  deep  waterway  were  constructed  at  all  on  the  upper 
St.  Lawrence  it  should  be  only  of  sufficient  depth  to  enable  lake 
boats  to  get  clown  to  Montreal. 

I  In  reply  to  the  argument  that  lack  of  return  cargoes  would  make 
jit  unprofitable  for  lake  freighters  to  go  down  to  Montreal,  James 
!  Richardson,  of  Kingston,  stated  that  boats  could  be  put  on  the 
]  service  from  Duluth  or  Fort  William  to  Montreal  with  grain  for 
I  from  8  to  10  cents  a  bushel  and  that  at  that  figure  they  could  afford 
to  go  back  light.  T>.  AY.  Stocking,  of  Duluth,  testified  to  the  same 
'  general  effect. 

In  this  connection  it  may  be  noted  that  Cornelius  Elder,  of  Xew 
York,  in  comparing  the  time  of  an  average  cargo  boat  between 
Montreal  and  Liverpool,  and  between  New  York  and  Liverpool,  said 
that  it  would  be  perhaps  five  or  six  days  in  favor  of  New  York.    On 


ST.   I.A WHENCE  WATERWAY.  91 

(lie  otlior  liniul,  Ma<rnus  Swonson,  of  Milwaukee,  stated  that  at  the. 
pivsiMit  lime  Scandinavian  boats  were  usin^^  the  port  of  Montreal  to 
a  very  oc^isidorahle  extent,  as  tliey  tliereby  saved  a  day's  sailin^:  as 
compared  with  the  route  to  Xew  York. 

In  the  MacElwee-Kitter  brief  is  found  a  table,  prepared  l)y  the 
Hydroixi-aphic  Ollice  of  the  Ignited  States  Xavy,  ^ivinir  a  c'omi)ari- 
son  of  sailinir  distances  on  the  North  Atlantic.  From  this  state- 
ment it  appears  that  the  distance  from  Montreal  to  Liverpool  is 
2,785  miles  and  from  New  York  to  Liver2)ool  3,107  miles.  The  dis- 
tance from  Montreal  to  London  is  3.1l2G  miles  and  from  New  York 
to  London  3,341  miles. 

Testimony  was  offered  on  various  occasions  as  to  the  capacity 
and  equipment  of  shii)buildin^  plants  on  the  Great  Lakes,  at  Duluth, 
Toledo,  Cleveland,  Detroit,  and  elsewhere,  and  the  belief  was  ex- 
pressed by  Mr.  AVest,  of  Duluth,  and  others,  that  if  the  St.  Lawrence 
waterway  were  open  many  of  the  shipbuilding  plants  on  the  Great 
Lakes  would  compete  in  building  shi^^s  for  this  trade.  The  Mani- 
towoc Shipbuilding  Co.  had  already  built  a  number  of  the  smaller 
type  of  ocean-going  vessels,  3,500  tons  and  under,  and  their  facilities 
would  be  equally  adaptable  to  the  larger  type  of  vessel. 

A.  M.  McDougal,  of  the  Duluth  Shipbuilding  Co.,  emphasized  the 
extent  of  the  production  of  ocean-going  ships  by  shipyards  on  the 
American  side  of  the  Great  Lakes  in  1918.  The  capacity  of  lake 
plants  had  been  doubled  and  trebled  during  the  war  and  some  80,000 
or  85,000  skilled  workmen  had  been  trained  in  the  art  of  shipbuildiing 
in  American  and  Canadian  lake  yards. 

Capt.  William  H.  Adams,  of  Detroit,  said  that  in  view  of  their 
strategic  position  in  relation  to  raw  materials,  the  Great  Lakes  ship- 
yards would  be  in  a  position  to  compete  on  very  favorable  terms 
with  plants  on  the  seaboard  in  the  construction  of  ocean-going 
vessels. 

MacElwee  and  Ritter  raised  the  point  that  if  the  locks  on  the  new 
waterwa}'  were  of  sufficient  width  and  length,  even  the  larger  type 
of  ocean-going  ships  could  be  profitably  built  on  the  Lakes  and  s'ent 
down  light  to  tidewater. 

Another  point  that  was  made  by  some  of  those  that  advocated 
the  deep  waterway  was  that  it  would  help  materialh^  to  solve  the 
labor  problem  of  the  Middle  West  and  the  West  by  bringing  in ' 
unskilled  labor  from  Europe  to  the  heart  of  the  continent.  All  the 
basic  industries  of  the  West  were  being  hampered  because  of  the 
shortage  of  labor.  The  point  was  also  made  that  immigrants  would 
have  a  much  better  chance  of  developing  into  good  citizens  if  thev 
could  be  brought  direct  to  the  center  of  the  country  where  they  woulS 
find  opportunities  of  making  homes  for  themselves,  rather  than  be- 
ing absorbed  by  the  big  industrial  centers  on  the  Atlantic  seaboard. 

ALTEEXATI^^E    ROUTES. 

At  different  hearings  a  good  deal  of  testimony  was  put  in  to  prove 
that  certain  specified  water  or  water-and-rail  routes  were  or  were 
not  better  adapted  to  the  needs  of  commerce  than  the  proposed  St. 
Lawrence  waterway.  While  the  terms  of  the  reference  do  not  specifi- 
call}^  call  for  any  investigation  of  alternative  routes,  the  commission's 


92  ST.   LAWRENCE  WATERWAY. 

report  would  hardly  bo  c()m})letc  without  some  reference  to  the  sub- 
ject, particularly  as  much  of  the  opposition  to  the  St.  Lawrence 
waterway  was  based  on  the  ai'irnnient  that  it  was  not  either  the  logical 
or  the  best  available  route.  The  water  routes  that  at  one  place  or 
another  weie  put  forward  as  preferable  to  the  proposed  St.  Lawrence 
waterway  were  the  New  York  State  Barge  Canal,  the  proposed 
Oswego  Ship  Canal,  the  Kichelieu  and  Lake  Cham})lain  route,  the 
Georgian  Bay  Canal,  the  St.  Lawrence  and  Ottawa  route,  the  Hudson 
Bay  route,  the  Mississij)pi  route,  and  the  Pacific  and  Panama  route. 

A  great  deal  of  information  in  regard  to  the  New  York  State  Barge 
Canal  was  furnished  the  commission  by  witnesses  at  the  hearings  in 
Buffalo,  Albany,  and  New  York.  The  history  and  dimensions  of 
this  waterway  have  been  given  elsewhere  in  this  report.  It  may  be 
sufiicient  to  say  that  the  expenditure  on  the  barge  canal,  which  now 
has  a  nominal  depth  of  12  feet,  has  been  approximately  $175,000,000. 

The  State  superintendent  of  public  works,  Edward  S.  Walsh, 
stated  that  termmal  facilities  were  to  be  provided  in  connection  with 
the  barge  canal  at  an  expenditure  of  about  $33,000,000.  These  would 
include  grain  elevators  at  New  York,  Oswego,  Tonawanda,  and  Buf- 
falo, as  well  as  two  piers  at  the  Gowanus  Bay  Terminal  of  the  canal 
in  Brooklyn.  Mr.  Walsh  expressed  the  view  that  with  adequate  facili- 
ties the  barge  canal  could  carry  between  4,000,000  and  5,000,000  tons 
of  freight  in  the  season  of  navigation.  The  tonnage  handled  in  1919 
on  both  the  main  canal  and  its  branches  amounted  to  1,238,000  tons. 

Various  reasons  were  put  forward  by  Frank  M.  Williams,  New  York 
State  engineer,  and  others,  to  account  for  the  apparent  economic  fail- 
ure of  the  canal.  The  United  States  Government,  it  was  said,  had 
taken  over  the  canal  during  the  war,  and  their  operation  had  not 
only  been  inefficient  but  had  been  designed  to  divert  traffic  to  the  rail- 
roads rather  than  to  the  c-anal.  It  w^as  also  to  be  remembered  that  dur- 
ing the  20  years  the  barge  canal  was  under  construction  the  older  gen- 
eration of  boatmen  had  passed  away,  their  boats  were  gone,  and  their 
business  forgotten.  It  was  necessary  to  educate  a  new  generation  to 
this  type  of  water  transportation  and  that  was  necessarily  a  slow 
process.  Another  witness  said  that  the  chief  difficulty  in  making  the 
barge  canal  a  success  had  been  the  hostility  of  the  railroads. 

Senator  Hill  and  other  witnesses  were  of  the  opinion  that  when 
the  canal  had  been  finally  removed  from  Federal  control,  and  got  its 
proper  equipment  of  barges,  etc.,  it  would  be  quite  capable  of  handling 
all  the  traffic  that  offered  from  the  western  seaboard. 

On  the  other  hand,  many  witnesses  outside  the  State  of  New  York 
expressed  serious  doubt  as  to  whether  the  barge  canal  could  ever  be  a 
serious  factor  in  solving  the  problem  of  getting  w^estern  commodities 
to  the  seaboard. 

Julius  H.  Barnes  said  that  because  of  its  obvious  limitations  the 
canal  could  never  expect  to  do  anything  more  than  supplement  the 
tonnage  movement  of  the  railways.  lie  filed  a  table  showing  the 
grain  shipments  and  rate  of  carriage  on  the  canal  from  1900  to  1918. . 
The  limitations  of  the  canal  were  also  shown  by  the  fact  that  the 
rail  structure  which  would  exist  after  March  1.  1921,  would  carry  a 
rate  alongside  of  the  canal  approximately  25  per  cent  higher  than 
the  grain  rate  for  a  typical  haul,  such  as  Omaha  to  Chicago,  where 
there  was  no  possible  chance  of  water  competition.  Mr.  Barnes 
could  see  no  public  service  possible  for  the  barge  canal  in  national 
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transportation  savinc:  coniparaMo  in  any  Avay  to  tlu'  transportation 
economy  promised  by  oponinir  tlic  (Jrcat  Lakes  to  the  sea. 

W.  0.  Cowlin^:,  of  tiie  Ford  ^lotor  Co.,  and  others,  asked  as  to 
why  they  did  not  make  use  of  the  barjro  canal,  stated  that  in  addition 
to  its  limited  draft  and  other  disadvanta<res  it  necessarily  involved 
a  double  transfer — from  lake  vessel  to  canal  barjre  and  a^ain  from 
canal  bar<j:e  to  ocean  vessel  or  tidewater  storage — and  these  transfers 
were  disastrous  to  many  commodities. 

Benjamin  Stockman,  of  the  l)nliith-Sn])erior  Milliner  Co.,  described 
the  experiences  of  his  comj)any  with  flour  shii)ments  by  the  barp^e 
canal  in  1920.  It  has  resulted  in  very  serious  delays  and  dama^^e  in 
handlinir.  A  comparison  of  rates,  lake-and-rail  and  lake-and-canal, 
Duluth  to  New  York,  showed  the  export  rate  of  the  former  to  be 
374  cents  a  hundred  and  by  the  latter  34^  cents  a  hundred.  Com- 
paring the  barrel  charoes.  lake-and-rail  cost  for  freiaht  and  insur- 
ance t^r^  cents  and  for  lake-and-canal  a  little  over  77  cents.  They 
paid  a  higher  rate  for  a  poorer  service  via  the  canal. 

Henry  C.  Barlow,  discussing  the  limitations  of  the  barge  canal, 
pointed  out  that  the  railways  had  learned  to  compete  successfully 
with  barges  carrying  200  or  300  tons  of  freight.  The}^  had  not  learned 
and  never  would  learn  to  compete  with  a  vessel  carrying  5,000  tons 
of  freight.  That  was  the  fundamental  difference  between  the  barge 
canal  and  the  j^roposed  St.  Lawrence  ship  canal. 

It  was  the  definitely  expressed  opinion  of  MacElwee  and  Hitter 
that  the  barge  canal  would  not  provide  the  character  of  water  trans- 
portation needed  for  the  commerce  of  the  West,  and  that  it  would  not 
be  used  to  any  extent  for  through  traffic  of  a  general  character  to 
and  from  the  ports  of  the  Great  Lakes.  They  and  others,  how- 
ever, saw  a  great  future  before  the  barge  canal  in  the  development 
of  industries  along  its  route  and  the  building  up  of  an  extensive  local 
traffic. 

Frank  M.  Williams  expressed  the  view  that  if  the  people  insisted 
on  the  construction  of  a  ship  canal  the  route  to  be  followed  should  be 
the  Oswego-Oneida-Mohawk  route  rather  than  the  St.  Lawrence. 
Other  witnesses  advocated  the  creation  of  a  ship  canal  by  way  of 
the  Oswego  route  in  connection  with  the  deepening  of  the  Hudson. 

Hon.  George  Clinton,  of  Buffalo,  however,  condemned  this  route, 
as  well  as  the  St.  Lawrence,  because  it  would  involve  many  miles  of 
restricted  channel.  Mr.  Sargent,  engineer  of  the  Xew  York  Con- 
servation Commission,  referred  to  the  survey  made  some  years  a^fo 
on  behalf  of  the  United  States  Government  to  ascertain  the  feasibility 
of  connecting  the  Great  Lakes  with  the  Hudson  by  way  of  the  Oswego 
route.  This  would  entail  more  or  less  artificial  waterways  for  185 
miles,  at  a  cost  at  the  present  time,  as  figured  by  the  State  engineer- 
ing department  of  New  York,  of  about  $500,000,000. 

E.  S.  M.  Lovelace,  of  Montreal,  advocated  a  canal  to  connect  the 
St.  Lawrence  at  Montreal  with  the  Richelieu  at  Chambly,  and  thence 
by  way  of  Lake  Champlain  to  the  Hudson.  Mr.  Lovelace's  scheme 
contemplated  a  canal  of  no  greater  depth  than  14  feet.  It  may  be 
noted  that  the  L^nited  States  Board  of  Engineers  on  Deep  Water- 
ways between  the  Great  Lakes  and  the  Atlantic  tidewater  in  their 
report  (1900)  reported  on  both  the  Oswego-Mohawk  route  and  the 
St.  Lawrence-Champlain  route  for  a  ship  canal. 
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At  the  hearings  at  North  Bay,  Ontario,  as  well  as  at  Montreal, 
something;  was  said  as  to  the  proi)osed  (jieor<i;ian  Bay  ship  canal  and 
its  advnntij^cs  as  a  water  route  from  the  Great  Lakes  to  the  sea. 
The  (1ianil)re  de  Conniierco,  of  Montreal,  advocate  tlie  (jeorf^itin  Bay 
Canal  in  ]> reference  to  the  St.  Lawrence  route,  because  the  former 
was  a  purely  Canadian  route  and  would  be  more  Ix-ncficial  to  Canada. 

E.  L.  Cousins,  of  the  Toronto  Harbor  Commission,  stated  on  the 
other  hand  that  the  (Jeorcrian  Bay  route  had  been  investijL^ated  some 
years  ago,  and  tliat  it  liad  been  established  that  a  vessel  could  be 
taken  from  Duhith  or  Fort  William  to  Montreal  by  tlie  St.  Lawrence 
in  much  less  time  than  by  way  of  Georgian  Bay.  He  also  pointed 
out  that  the  season  of  navigation  on  the  latter  route  would  be  much 
shorter,  and  that  it  lay  through  an  unsettled  country.  It  may  be 
noted  that  during  the  past  50  years  or  so  a  number  of  reports  have 
been  made  to  the  Canadian  Government  on  the  practicability  of  the 
Georgian  Bay  ship  canal,  the  most  elaborate  as  well  as  the  latest 
report  upon  the  engineering  features  of  the  scheme  being  that  of 
1908,  while  in  that  and  subsequent  years  Sanford  Evans  reported 
upon  the  economic  practicability  of  the  same  route. 

In  this  connection  it  may  be  noted  that  at  the  hearing  in  North 
Bay  the  board  of  trade  and  other  interests  strongly  urged  the  desir- 
ability of  improving  the  navigation  of  the  French  River  as  a  feeder 
to  the  proposed  Great  Lakes- St.  Lawrence  route.  It  was  stated  that 
French  River  was  a  deep  stream  60  miles  long  broken  by  three  rapids. 
It  would  probably  cost  to-day  about  $20,000,000  to  build  canals 
around  these  three  falls  so  as  to  give  a  depth  of  21  feet  from  Georgian 
Ba}^  to  Lake  Nipissing.  The  matter  had  been  taken  up  with  the 
Dominion  Government  and  it  was  hoped  that  that  Government  would 
undertake  the  work. 

At  the  Ottawa  hearing,  John  Bingham  and  Noulan  Cauchon,  on 
behalf  of  the  Ottawa  Board  of  Trade,  urged  the  advantage  of  an 
alternative  waterway  by  means  of  a  canal  from  Cardinal  on  the  St. 
Lawrence  to  the  city  of  Ottawa  on  the  Ottawa  River,  and  thence  by 
the  same  River  to  the  St.  Lawrence  at  Montreal.  It  was  estimated 
that  this  canal  would  cost  about  $50,000,000  and  improvement  of  the 
Ottawa  River  between  Ottawa  and  Montreal  $30,000,000,  making  a 
total  of  $80,000,000.  The  canal  would  be  30  feet  deep  and  200  feet 
wide  at  the  bottom.  The  proposed  route  would  be  about  45  miles 
longer  than  the  St.  Lawrence  route.  It  was  urged  that  in  connection 
with  this  canal  an  extensive  irrigation  scheme  could  be  developed 
which  w^ould  add  very  largely  to  the  value  of  the  land  in  that  part  of 
Ontario. 

,  At  the  hearings  in  Winnipeg  and  Regina,  the  commission  heard 
a  good  deal  about  the  advantages  of  the  Hudson  Bay  route.  It  was 
urged  that  Hudson  Bay  was  the  natural  outlet  for  the  exports  of 
w^estern  Canada ;  that  this  waterway  has  been  used  successfully  for 
the  last  250  years  by  the  Hudson  Bay  Co.,  and  that  all  that  remained 
to  be  done  to  make  the  route  available  w^as  for  the  Canadian  Govern- 
ment to  complete  the  railway  to  Port  Nelson.  The  key  to  this  route 
is  Hudson  Strait,  and  various  estimates  weie  offered  as  to  the  period 
during  which  the  straits  could  be  navigated,  Charles  F.  Gray,  of 
Winnipeg,  even  asserting  that  the  route  would  be  open  all  the  year 
round.  T.  R.  Deason,  of  Winnipeg,  was  much  less  optimistic  as  to 
the  practicability  of  the  route. 
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It  ap])oars  from  a  statonieiit  of  the  Minister  of  Kailways  and 
Canals  in  tlu'  Canadian  House  of  Commons  that  tlie  Dominion  Gov- 
ernment has  expendetl  on  the  Hudson  Buy  Kailway  $i4,'284,552.G2, 
and  on  the  Port  Nelson  terminal  of  the  same  railway  $0,305,891.71, 
makinir  alt-v)jj:ether  $20.51)0,444.33.  He  estimated  that  under  present 
conditions  it  would  cost  about  $17,000,000  more  to  complete  the 
work. 

At  the  AVinnipeg  hearing  some  of  the  witnesses  also  advocated 
the  openin<2:  of  a  water  route  from  AVinnipe^^  to  Split  Lake  or 
Manitou  Ivapids  on  the  Nelson  Kiver,  about  200  miles  from  Hudson 
Bay,  by  way  of  Red  River,  Lake  Winnipeg,  and  the  Nelson  River. 
The  estimated  cost  would  be  $25,000,000  or  $30,000,000.  From 
Manitoy  Rapids  to  Hudson  Bay  would  be  covered  by  the  railway. 

The  practicability  of  the  Hudson  Bay  route  has  been  investigated 
on  a  number  of  occasions  at  the  instance  of  the  Canadian  Govern- 
ment. The  consensus  of  opinion  among  those  most  familiar  with 
conditions  in  Hudson  Straits  seems  to  be  that  the  period  of  naviga- 
tion, with  the  aid  of  all  possible  improvements  to  navigation,  would 
be  between  two  and  four  months.  It  has  been  pointed  out  by  ai 
competent  authority  that  an  even  more  vital  point  than  the  straits 
in  the  problem  of  navigation  via  the  Hudson  Bay  route  is  the 
mouth  of  the  Nelson  River,  which  is  frequently  blocked  by  masses 
of  ice  driven  down  from  the  northern  part  of  the  bay. 

For  many  years  past  the  people  of  the  ^Mississippi  Valley  have 
advocated  the  improvement  of  the  Mississippi  to  enable  at  least  the 
smaller  type  of  ocean-going  vessel  to  come  up  that  river,  and  a 
number  of  official  reports  have  been  made  on  what  is  known  as  the 
Lakes-to-the-Gulf  deep  waterway,  which  provided  for  a  route  by 
way  of  the  Chicago  Drainage  Canal  and  the  Illinois  &  Michigan 
Canal  to  the  Illinois  River,  and  thence  to  the  Mississippi  and  down 
to  the  Gulf.  Senator  Hill  and  others  who  opposed  the  St.  Lawrence 
waterway  urged  that  it  would  be  preferable  from  an  American 
point  of  view  to  spend  money  on  the  development  of  the  Mississippi 
rather  than  on  the  improvement  of  the  St.  Lawrence.  However,  the 
Mississippi  Valley  Association,  which  represents  the  interests  of  all 
the  States  in  that  valley  from  Louisiana  to  Ohio  and  ^lontana, 
while  strongh^  in  favor  of  the  improvement  of  the  Mississippi, 
nevertheless  adopted  the  following  resolution  at  a  meeting  held  in 
St.  Louis  April  21,  1920 : 

We  earnestly  favor  the  prompt  improvement  by  joint  action  of  the  United 
States  and  Canada  of  the  St.  Lawrence  River  so  as  to  admit  ocean-going 
vessels  to  the  Great  Lakes ;  also  the  development  of  the  enormous  hydroelectric 
power  incident  thereto.  The  improvement  making,  as  it  does,  seaports  of  our 
lake  ports  would  double  the  value  of  our  internal  waterways,  and  the  whole 
would  go  far  toward  prompt  and  effective  relief  from  the  transportation 
deadlock  under  which  the  central  heart  of  the  country  now  suffers. 

The  attention  of  the  commission  was  also  drawn  during  the  hear- 
ings to  the  possibility  of  a  route,  particularly  for  Alberta  grain, 
to  the  European  markets,  by  rail  to  Vancouver,  thence  by  water  via 
the  Panama  Canal.  It  appears  that  this  route  has  been  tested,  and 
it  is  stated  that  the  objection  that  grain  would  heat  during  the 
passage  through  tropical  waters  was  not  well  founded  when  proper 
precautions  were  taken. 


96  ST.   LAWRENCE   WATERWAY. 

In  juldition  to  other  ar;L<uin(Mits  put  forward  at  the  hearirif^s  in 
Bulfalo,  New  York,  and  other  eastern  cities  against  the  proposed 
deep  waterway,  the  financial  condition  of  the  two  countries  was  ad- 
vanced as  an  additional  reason  why  the  improvement  should  not  be 
undertaken.  Mr.  McCarroll,  of  New  York,  expressed  the  view- 
point in  this  re<!:ar(l  of  opponents  in  the  United  States  when  he  said 
that  a  period  of  reconstruction  such  as  was  now  before  the  country, 
with  the  financial  and  other  problems  involved  and  with  the  already 
heavy  burden  to  be  borne  by  the  people,  it  was  undesirable  to  enter 
upon  an  enter})rise  of  such  magnitude  and  cost.  Those  who  took 
a  similar  view  on  the  Canadian  side  are  fairly  represented  by  the 
statement  of  Robert  W.  Reford  on  behalf  of  the  Shipping  Federa- 
tion of  Canada,  in  which  he  protested  against  the  expenditure  of 
millions  of  money  on  an  unremunerative  project  by  the  people  of 
Canada,  who  were  already  heavily  taxed. 

On  the  other  hand,  Senator  Burton  was  not  impressed  with  the 
argument  that  this  was  an  inopportune  time  for  the  two  countries 
to  burden  themselves  with  such  a  large  expenditure.  All  the  Gov- 
ernments were  heavily  in  debt  to-day,  but  this  was  no  good  reason 
for  blocking  a  forward  movement.  Sometimes  in  preaching  and 
practicing  economy  we  make  the  mistake  of  refusing  opportunities 
that  would  bring  in  a  very  substantial  return.  The  preparations  for 
the  St.  Lawrence  work  would  occupy  a  considerable  time,  and  before 
it  would  become  necessary  to  provide  funds  the  two  countries  would 
probably  be  in  a  more  favorable  position  to  finance  the  project. 

The  latter  point  was  emphasized  by  Francis  C.  Shenehon,  of 
Minneapolis.  He  could  not  see  that  the  question  of  financing  the 
project  need  be  a  matter  of  concern.  It  was  too  big  a  project  to  be 
carried  through  quickly,  and  was  not  so  much  a  question  of  millions 
of  dollars  to  be  raised  to-day  as  millions  to  be  raised  in  a  number  of 
years  hence.  In  his  judgment  as  an  engineer,  no  contract  could  in 
any  event,  be  let  inside  of  five  years.  Even  after  Congress  appro- 
priated the  money  it  w^ould  probably  take  two  or  three  years  for  a 
thorough  examination  to  be  made  by  expert  engineers.  As  he  saw 
it,  contracts  could  not  be  let  before  1926  nor  the  work  completed  be- 
fore 1930.  By  combining  water-power  development  with  navigation 
there  would  be  no  difficulty  in  so  financing  the  project  as  to  impose 
little  or  no  burden  upon  the  people  of  the  two  countries.  On  the 
other  hand,  Hugh  L.  Cooper,  of  New  York,  anticipated  that  the 
work  could  be  commenced  and  completed  in  a  somewhat  shorter 
period. 

It  may  be  convenient  in  closing  this  part  of  the  report  to  list  in 
a  general  way  the  interests  for  and  against  the  proposed  St.  Law- 
rence waterway,  as  represented  officially  at  the  hearings  or  by  reso- 
lutions or  other  documents  subsequently  filed  with  the  commission. 
Among  the  proponents  of  the  St.  Lawrence  improvement  were  the 
States  of  Ohio,  Illinois,  Indiana,  Wisconsin,  Michigan,  Iowa,  Min- 
nesota, North  Dakota,  South  Dakota,  Nebraska,  Colorado,  Montana, 
Wyoming,  and  Idaho,  and  the  Provinces  of  Ontario  and  Saskatche- 
wan. It  may  be  noted  that  the  governments  of  all  these  States  were 
officially  represented  at  the  hearings  either  by  the  governor  or  other 
State  official  or  through  the  Great  Lakes-St.  Lawrence  Tidewater 
Association,  of  which  each  of  them  is  a  member.    In  the  case  of  On- 
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tario,  Sir  Adam  Beck  at  the  Kingston  hearing  stated  that  he  ap- 
peared not  only  for  the  Hydro- Electric  Power  Commission  of  On- 
tario but  also  on  behalf  of  the  Ontario  Government,  and  at  tlie  Buf- 
falo hearin*!;  the  Government  of  that  Province  was  represented  by 
counsel.  The  Saskatchewan  Government  was  represented  by  the 
provincial  treasurer.  While  public  hearings  were  held  in  the  Prov- 
inces of  Quebec,  Manitoba,  and  Alberta,  the  governments  of  these 
Provinces  were  not  represented  and  took  no  part  in  the  discussions 
either  for  or  against  the  project. 

Among  national  and  other  organizations  whose  representatives  ap- 
peared to  support  the  waterway  were  the  Canadian  Deep  Waterways 
and  Power  Association,  Dominion  ^larine  Association,  Farmers' 
Elevator  Association  of  Nebraska,  Farmers'  National  Grain  Associa- 
tion of  Ohio,  Farmers'  National  Grain  Dealers'  Association,  Farmers' 
Union  of  Nebraska,  General  Federation  of  Women's  Clubs,  Great 
Lakes-St.  Lawrence  Tidewater  Association,  Hydro-Electric  Power 
Commission  of  Ontario,  Illinois  Manufacturers'  Association,  Indiana 
Manufacturers'  Association,  Indiana  Public  Service  Commission, 
Indiana  Waterways  Commission,  Indiana  State  Chamber  of  Com- 
merce, Institute  of  American  Meat  Packers,  Michigan  Federatbn  of 
Women's  Clubs,  Minnesota  Federation  of  Farm  Bureaus,  Minnesota 
Federation  of  Farmers'  Clubs,  Minnesota  Livestock  Breeders'  Asso- 
ciation, ^Minnesota  Railroad  and  Warehouse  Commission,  Minnesota 
Waterways  Commission,  Mississippi  Valley  Association,  Montana 
Livestock  Commission,  National  Waterways  Association  of  Canada, 
North  Minnesota  Development  Association,  South  Dakota  Develop- 
ment Association,  South  Dakota  Grain  Dealers'  Association,  State 
Federation  of  Farm  Bureaus  of  South  Dakota,  Toronto  Branch  of 
the  Canadian  Manufacturers'  Association,  Wabash  Valley  Empire 
Association,  Western  Ontario  United  Boards  of  Trade,  Wisconsin 
Pailroad  Commission,  Wisconsin  Waterways  Commission. 

As  to  local,  commercial,  and  other  organizations  that  supported 
the  deep-waterway  project,  the  following  may  be  mentioned:  Aber- 
deen Commercial  Club,  Adrian  Chamber  of  Commerce,  Akron  Cham- 
ber of  Commerce,  Battle  Creek  Chamber  of  Commerce,  Bay  City 
Board  of  Commerce,  Billings  Commercial  Club,  Blind  River  Board 
of  Trade,  Border  City  Chamber  of  Commerce,  Boise  Chamber  of 
Commerce,  Bowmanville  Chamber  of  Commerce,  Brantforcl  Cham- 
ber of  Commerce,  Brookville  Board  of  Trade,  Broolrville  Dairymen's 
Board  of  Trade,  Bruce  Mines  Board  of  Trade,  Casper  Chamber  of 
Commerce,  Cass  Lake  Commercial  Club,  Chapleau  Board  of  Trade, 
Chicago  Association  of  Commerce,  Chicago  Board  of  Trade,  Chicago 
Clearing  House  Association,  Cleveland  Chamber  of  Commerce,  Col- 
lingwood  Chamber  of  Commerce^  Cornwall  Board  of  Trade,  Denver 
Civic  and  Commercial  Association,  DesMoines  Chamber  of  Com- 
merce, Detroit  Board  of  Commerce,  Detroit  Transportation  Associa- 
tion, Duluth  Board  of  Trade,  Dunnville  Board  of  Trade,  Eastern 
Ontario  Municipal  Power  Union,  Eveleth  Commercial  Club,  Flint 
Chamber  of  Commerce,  Fort  William  Board  of  Trade,  Gait  Board 
of  Trade,  Grand  Ledge  Board  of  Commerce,  Grand  Rapids  Associa- 
tion of  Commerce,  Great  Falls  Commercial  Club,  Goderich  Board  of 
Trade,  Hamilton  Board  of  Trade,  Hamilton  Harbor  Commission, 
Hibbing  Commercial  Club,  Huron  Commercial  Club,  Indianapolis 
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Chnnibcr  of  Commerce,  International  Falls  Commercial  Club,  Jack- 
son Clijiniber  of  Commerce,  Kakomo  (/hamber  of  Commerce,  Kansas 
City  Chamber  of  Commerce,  Kino^ston  Board  of  Trade,  Ladysmith 
Chamber  of  Commerce,  I^ano^ham  Board  of  Trade,  Lansing  Chamber 
of  Commerce,  Lincoln  Chamber  of  Commerce,  Mankato  Civic  and 
Commerce  Association,  Michigan  City  Chamber  of  Commerce,  Mil- 
waukee Association  of  Commerce,  Milwaukee  Civic  Association, 
Minneapolis  Civic  and  Commerce  Association,  Mitchell  Chamber  of 
Commerce,  Muskegon  Chamber  of  Commerce,  Oakville  Board  of 
Trade,  Omaha  Chamber  of  Commerce,  Omaha  Grain  Exchange,  Port 
Arthur  Board  of  Trade,  St.  Catharines  Chamber  of  Commerce,  St. 
Cloud  Commercial  Club^  St.  Joseph  Chamber  of  Commerce,  St.  Paul 
Traffic  Association,  Sagmaw  Board  of  Commerce,  Sandusky  Cham- 
ber of  Commerce,  Sarnia  Chamber  of  Commerce,  Sault  Ste.  Marie 
Board  of  Trade,  Sault  Ste.  Marie  Civic  and  Commerce  Association, 
Scotts  Bluff  Chamber  of  Commerce,  Sioux  Falls  Chamber  of  Com- 
merce, South  Bend  Chamber  of  Commerce,  Springfield  Chamber  of 
Commerce,  Terre  Haute  Chamber  of  Commerce,  Thessalon  Board  of 
Trade,  Toledo  Commerce  Club,  Toledo  Produce  Exchange,  Toronto 
Board  of  Trade,  Toronto  Harbor  Commission,  Wassan  Board  of 
Commerce,  Windsor  Chamber  of  Commerce,  Youngstown  Chamber 
of  Commerce.  In  practically  every  case  the  municipal  organization 
of  the  cities  or  towns  in  which  these  commercial  bodies  were  situated 
also  supported  the  deep  waterway. 

On  the  other  hand,  a  number  of  organized  bodies  definitely  op- 
posed the  construction  of  a  deep  waterway  via  the  St.  Lawrence. 
The  only  State  that  officially  opposed  the  project  was  New  York, 
although  a  good  deal  of  adverse  sentiment  evidentlv  existed  in  other 
States  on  the  Atlantic  seaboard.  Of  national  and  other  organiza- 
tions that  expressed  themselves  against  the  waterway  were  the 
Atlantic  Deeper  Waterwaj^s  Association,  Joint  New  England  Com- 
mission of  Foreign  and  Domestic  Commerce,  Hudson  Valley  Feder- 
ated Chamber  of  Commerce,  Maine  Commission  on  Foreign  and 
Domestic  Commerce,  New  York  State  Chamber  of  Commerce,  Rhode 
Island  Commission  on  Foreign  and  Domestic  Commerce,  and  Ship- 
ping Federation  of  Canada.  Certain  other  organizations,  such  as 
the  Associated  Industries  of  Massachusetts,  preferred  to  suspend 
judgment  pending  the  receipt  of  fuller  information. 

The  following  local  commercial  bodies  also  opposed  the  project: 
Albany  Chamber  of  Commerce,  Boston  Chamber  of  Commerce, 
Bronx  Board  of  Trade,  Brooklyn  Chamber  of  Commerce,  Buf- 
falo Chamber  of  Commerce,  Buffalo  Corn  Exchange,  Buffalo 
Lumber  Exchange,  Buffalo  Lake  Grain  Elevators,  City  Club 
of  New  York,  Lynn  Chamber  of  Commerce,  Merchants  Asso- 
ciation of  New  York,  Montreal  Board  of  Trade,  Montreal  Cham- 
bre  de  Commerce,  Montreal  Harbor  Commission,  New  Bedford 
Chamber  of  Commerce,  New  York  Produce  Exchange,  Peekskill 
Chamber  of  Commerce,  Philadelphia  Board  of  Trade,  Philadel- 
phia Bourse,  Philadelphia  Commercial  Exchange,  Portland  Chamber 
of  Commerce,  Providence  Chamber  of  Commerce,  Queensboro  Cham- 
ber of  Commerce,  Troy  Chamber  of  Commerce, 


PART  IV. 
TRANSPORTATION  PROBLEM. 


In  the  procodinc:  part  of  this  report  the  commission  has  outlined 
ot  only  the  substance  of  the  testimony  siibiuitted  at  the  various 
earin<rs,  but  also  that  of  the  A^arious  briefs,  memoranda,  and  other 
ocumcnts  HUhI  on  behalf  of  different  interests,  sometimes  favorable, 
^metimes  unfavorable  to  the  proposed  improvement.  Without  re- 
ecting  in  any  sense  upon  the  character  of  other  papers,  the  commis- 
Lon  feels  that  the  brief  entitled  "  Economic  Aspects  of  the  Great 
lakes-St.  Lawrence  Ship  Channel,"  by  R.  S.  MacElwee  and  A.  H. 
litter,  is  so  comprehensive  as  to  demand  fuller  consideration.  Not- 
dthstanding  it  is  in  a  sense  an  ex  parte  statement,  havincr  l^een 
repared  at  the  instance  of  the  Great  Lakes-St.  Lawrence  Tide- 
■ater  Association^  it  is  in  the  opinion  of  the  commission  so  impor- 
mt  that  the  commission  has  decided  to  put  it  before  the  Govern- 
lents  in  its  entirety  as  one  of  the  appendices  to  this  report. 

Before  doing  so,  however,  the  commission  has  thought  it  well, 
Ithough  it  has  every  confidence  in  the  care  and  conscientiousness 
dth  which  Dr.  MacElwee  and  Mr.  Ritter  prepared  their  material, 
)  have  the  data  embodied  in  their  brief  very  carefully  checked  by 

competent  statistician,  Avho,  after  a  painstaking  analysis,  has 
3und  it  to  be,  apart  from  some  minor  inaccuracies,  thoroughly 
pliable. 

At  the  same  time  the  commission  has  thought  it  desirable  to  put 
efore  the  two  Governments  certain  documents  filed  with  the  com- 
lission  by  Hon.  Henrv  W.  Hill,  of  Buffalo,  and  by  the  New  York 
tate  Commission  in  Opposition  to  the  St.  Lawrence  Ship  Canal, 
^hich  will  ])e  found  in  Appendix  C. 

Messrs.  MacElwee  and  Ritter  discuss  their  subject  under  the  fol- 
)wing  principal  headings  :  Relation  of  transportation  to  the  economic 
fe  of  the  Nation;  the  transportation  shortage;  the  remedy  for  the 
ef ects  in  our  transportation  system ;  handicap  of  inadequate  termi- 
al  facilities ;  character  of  water  transportation  needed  for  the  com- 
lerce  of  the  Northwest;  cost  of  transportation  between  upper  lake 
orts  and  Liverpool;  areas  commercially  tributary  to  the  Great 
rakes-St.  Lawrence  waterway;  production  of  the  tributary  area: 
rief  history  of  improvements  for  navigation  on  the  Great  Lakes; 
enefits  from  navigation  improvements  on  the  Great  Lakes ;  com- 
arison  of  navigation  facilities  on  the  Great  Lakes  with  those  of 
cean  ports ;  character  of  navigation  to  be  provided  on  the  St.  Law- 
ence;  comparison  of  the  St.  Lawrence  with  ocean  routes;  naviga- 
Lon  conditions  on  the  St.  Lawrence  route;  depths  required  for  the 
ccommodation  of  vessels  engaged  in  maritime  trade;  types  and 
Lzes  of  vessels  which  carry  the  world's  commerce;  study  of  vessels 
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passing  throu<]^h  the  Panama  Canal;  wiU  ocean  vessels  seek  inland 
ports;  the  pi-oblom  of  return  loads;  commeree  of  the  Groat  Lakes ;i 
volume    of   commerce    affected   by   the    Great   Lakes-St.    Lawrence 
waterway;  the  ^niin  moveuient,  other  commodity  movements;  ship- 
buikling  on  the  (Jrcat  Lakes;  water  power;  conclusions. 

It  may  be  noted  in  the  first  instance  that  these  studies  of  Dr.  Mac- 
Eiwee  and  Mr.  Ritter  are  quite  naturally  written  from  the  point  of 
view  of  the  United  States,  and  in  so  far  as  they  relate  to  the  area 
economically  tributary  to  the  proposed  waterway  the  data  are  con- 
fined to  conditions  on  the  American  side  of  that  area.  It  is  regret- 
table that  nothing  comparable  to  this  brief  has  been  submitted  to  the 
commission  dealing  with  conditions  on  the  Canadian  side  of  the 
tributary  area.  The  commission  has  studied  the  reports  of  W.  San- 
ford  Evans  on  the  economic  features  of  the  Georgian  Bay  Canal 
project  submitted  some  years  ago  to  the  Dominion  Government. 
These  reports,  although  they  relate  to  a  different  waterway  project, 
have  a  bearing  upon  the  economic  features  of  the  present  undertak- 
ing, but  as  they  are  readily  accessible  it  is  not  considered  necessary 
to  do  more  than  refer  to  them  here. 

So  far  as  the  MacElwee-Ritter  brief  is  concerned,  it  w^ill  be  seen 
that  it  falls  naturally  into  several  broad  divisions.  First  they  sur- 
vey the  existing  transportation  situation,  its  defects,  the  vital  need 
of  an  adequate  remedy,  and  the  nature  of  that  remedy.  Accepting 
the  proposed  water  route  b}^  way  of  the  St.  Lawrence  as  the  logical 
and  natural  remedy  for  railway'  congestion  in  the  United  States,  they 
proceed  to  discuss  the  area  that  ^70uld  be  tributary  to  that  route,  its 
resources,  production,  and  facilities.  They  then  take  up  the  route 
itself,  the  extent  to  which  it  has  already  been  improved,  and  what  is 
needed  to  transform  it  into  a  waterwa}^  for  ocean-going  ships  from 
the  head  of  the  Lakes  to  the  sea.  Following  this,  they  deal  with  the 
practicability  and  probability  of  ocean  shipping  using  the  waterway, 
discussing  at  considerable  length  and  with  the  aid  of  authoritative 
statistics  the  volume  of  outbound  and  inibound  commerce  that  might 
be  expected  to  seek  that  route,  both  for  foreign  and  -coastwise  trade. 
A  short  chapter  is  devoted  to  water  power^  but  the  treatment  is 
merely  incidental  to  the  main  problem  of  transportation  and  need 
not  be  further  referred  to  here. 

It  would  be  convenient  to  set  forth  at  this  time  the  conclusions 
reached  by  Messrs.  MacElwee  and  Ritter  as  the  result  of  their  studies 
of  the  economic  aspects  of  the  proposed  waterway.  They  are  as 
follows : 

1.  A  channel  25  feet  deep  at  low  water  in  the  St.  Lawrence  River  between 
Montreal  and  Lake  Ontario  will  enafcle  the  greater  proportion  of  vessels  en- 
gaged in  foreign  trade,  and  practically  all  vessels  engaged  in  general  coast- 
wise trade,  to  ent^'  the  Great  Lakes.  The  figures  show  that  the  ocean  freight 
vessel  of  average  tonjaa§e  has  a  loaded  draft  of  about  21  feet. 

2.  At  our  principal  ocean  ports,  scarcely  1  per  cent  of  the  vessels  utilize  the 
full  available  depth,  while  vessels  on  the  Great  Lakes  customarily  take  ad- 
vantage of  every  foot.  A  channel  25  feet  deep  at  low  water  into  the  Great 
Lakes  could  be  used  by  nearly  all  vessels  now  calling  at  the  30-foot  harbors  ot 
the  Atlantic,  Gulf,  and  Pacific  coasts. 

3.  The  study  pf  vessels  passing  through  the  Panama  Canal  discloses  the 
fact  that  the  vessels  operating  on  this  route  between  the  important  ports  of 
the  world  have  an  average  draft  of -21  feet.  The  greater  proportion  of  them 
could  have  delivered  their  cargoes  to  lake  ports  on  a  25-foot  channel,  and 
nearly  all  of  them  on  a  SO-toot  channel.     Only  3.3  per  cent  of  the  vessels 
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pnsslnp:  tlinniirh  the  Suez  Canal  since  1912  have  had  drafts  as  great  as  27  feet. 
At  Now  York,  which  is  use<l  hy  tiic  InrKOSt  vessels  in  t1v«  world,  only  4.4  per 
cent  drew  30  feet  or  more  dining'  the  first  six  mouthy  of  J914. 

4.  A  channel  30  feet  deep  will  accommodate  99  per  cent  of  the  vessels  cus- 
tomarily enpijied  in  world  trade. 

5.  Vessels  of  moderate  size  and  draft  are  now  in  use  on  all  the  world  trade 
routes  and  are  the  most  suitable  for  use  In  devoloping  the  niaritinie  trade  of 
the  Grt\it  Lakes,  Most  of  them  can  be  acconunodated  on  a  depth  of  2;')  feet, 
and  all  of  them  on  a  depth  of  30  feet. 

G.  Every  increase  of  navijration  facilities  on  the  Great  Lakes  has  brouj;ht 
benelits  amounting  to  many  times  its  cost,  and  if  the  opeHing  of  these  waters 
to  ocean  vessels  should  lead  to  further  expenditures  for  chti-nnels  and  terminal 
f^u'ilities,  the  outlay  must  be  re.crarded  as  a  high-grai>e  rnvestment  which  will 
return  abundant  dividends  to  the  public. 

7.  The  assumption  that  the  restricted  sections  of  the  St.  Lawrence  routes 
^vill  involve  delays  which  will  render  the  use  of  ocean  vessels  unprofitable  is 
lot  supported  by  a  study  of  the  navii^ration  conditions  on  this  and  other  routes, 
;\or  by  the  practices  with  reference  to  vessel  rates. 

S.  The  rapid  rise  of  the  port  of  ^Montreal  to  a  position  second  only  to  New 
York  in  the  exportation  of  grain  from  the  American  continent  is  alone  abundant 
proof  that  the  navigation  of  the  St.  Lawrence  under  conditions  similar  to 
those  now  prevailing  between  jNIontreal  and  the  Atlantic  Ocean  presents  no 
iilhculties  of  sulhcient  importance  to  prevent  the  full  realization  of  the  pur- 
poses for  which  the  extension  of  this  navigation  is  desired, 

9.  The  European  analogies  show  that  the  St.  Lawrence  waterway  gives  pros- 
pect of  greater  usefulness  than  many  foreign  deep-water  routes  which  are  in 
successful  use  at  the  present  time. 

10.  It  is  a  recognized  rule  of  ti-ansportation  that  where  there  is  a  productive 
interior,  ships  will  proceed  as  far  inland  as  physically  practicable,  and  there 
\re  many  precedents  to  show  that  ocean  vessels  will  enter  the  Great  Lakes. 
Moreover,  there  will  be  a  large,  amount  of  incoming  and  outgoing  freight  in 
full  cargoes,  for  which  vessels  will  be  chartered  or  owned  by  the  companies 
nterested. 

11.  A  wrong  impression  exists  regarding  return  loads  at  our  ocean  ports. 
A.t  a  number  of  successful  ports  the  exports  are  many  times  the  imports.  At 
Galveston  the  ratio  is  about  12  to  1 ;  at  Los  Angeles,  20  to  1 ;  at  Portland, 
3reg.,  40  to  1 ;  and  at  Newport  News,  70  to  1.  Moreover  in  some  cases  the  im- 
ports do  not  proceed  in  any  quantity  from  the  countries  to  which  the  exports 
ire  (lestir.ed.  The  consuming  ability  of  the  territory  tributary  to  the  Great 
Lakes,  and  the  importance  of  the  manufacturing  industries  which  now  import 
arge  quantities  of  raw  materials  from  abroad,  insure  a  greater  proportion  of 
-eturn  cargo  than  is  obtainable  at  many  of  our  successful  ocean  ports. 

12.  In  the  great  interior  section  of  the  United  States  contiguous  to  the  Great 
Lakes  is  centered  a  large  share  of  the  surplus  agricultural  and  mineral  produc- 
:ion  of  the  country,  and  the  manufactured  goods  of  this  area  go  to  every  coun- 
;ry  in  the  world.  It  is  essential  to  the  future  prosperity  of  the  Nation  that 
neans  be  provided  for  placing  these  surplus  products  in  foreign  markets  at  low 
}ost.  The  present  rail  haul  of  1,000  to  1,500  miles,  with  the  attendant  cost  and 
ielay  of  transfer  at  Atlantic  ports,  is  an  unwarrantable  handicap  against  our 
loreign  trade,  and  seriously  limits  our  ability  to  meet  competition  abroad.  The 
)pening  of  the  Great  Lakes  to  ocean  vessels  will  remove  the  handicap. 

13.  The  railroads  of  the  country  are  inadequate  to  handle  the  traffic,  when- 
jver  there  is  any  -traffic  to  handle.  During  the  periods  of  business  depression 
;hey  do  fairly  well,  but  they  are  unable  to  carry  the  freight  during  the  crop- 
noviug  periods  and  at  times  when  commodities  are  in  demand.  The  transpor- 
;ation  shortage  is  responsible  for  the  loss  of  billi«ns  of  dollars  annually.  More 
?ars  mean  more  congest?ion.  The  real  need  is  more  routes,  more  outlets  and  bet- 
ter terminals.  The  Great  Lakes-St.  Lawrence  waterway  will  have  an  important 
jffect  in  relieving  the  transportation  congestion,  and  will  more  than  save  its 
!Ost  every  year  by  eliminating  losses  due  to  inability  of  the  railroads  to  move 
;raffic. 

14.  The  cost  of  getting  freight  through  the  terminals  of  the  Atlantic  coast 
frequently  equals  the  cost  of  the  rail  haul  from  points  as  far  west  as  Chicago, 
rhe  extent  to  which  these  termi-nal  charges  burden  the  commerce  of  the  United 
States  is  not  generally  appreciated.  More  and  better  terminal  facilities  must 
De  provided,  but  of  greater  importance  to  commerce  will  be  the  opening  of  a 
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d(M'|>  wiiKM-  rcuito  to  the  heart  of  the  country  wlilch  will  olimlnate  a  large  pro? 
portion  of  the  traiisft^rs. 

If).  Kstiiiiatos  foriiierly  made  rogardiiig  the  cost  of  hiir.^e  navigation  have 
not  boon  sustained  by  actual  exi>ori(Micc.  The  traflic  on  (ho  barge  canal  is  not 
unlike  that  on  other  sliallow  walerways,  and  consists  chiefly  of  low-priced 
products.  lis  capacity  is  not  more  than  will  be  re<|uired  for  transi)orling  the 
local  tratTic  originating  on  its.  banks.  Instead  of  avoiding  a  transfer  it  intio- 
duces  an  additional  transfer,  which  renders  it  unsuitable  as  an  outlet  for  the 
general  connnerce  of  the  Great  Lakes  region. 

IG.  Study  of  the  cost  of  transi)ortation  by  ocean  vessietls  shows  that  the  addi- 
tional cost  of  running  to  uppcM-  lake  j^orts  as  compar(»d  with  Atlantic  ports  is 
only  a  fraction  of  the  amount  which  will  he  saved  by  elimination  of  rail  hauls 
and  transfers. 

17.  Comparison  of  distances  and  costs  of  transportation  from  all  parts  of  the 
world  to  the  areas  tributary  to  the  Great  Lakes,  both  by  existing  routes  and  by 
the  Great  Lakes-St.  Lawrence  waterway,  shows  that  the  latter  route  will 
effect  important  savings,  amounting  to  as  much  as  $10  a  ton  on  some  com- 
modities. The  territory  tributary  for  connnerce  with  the  United  Kingdom  and 
western  Europe  has  a  population  of  about  41,000,000,  and  the  area  tributary 
for  commerce  with  South  America  a  population  of  about  30,000,000.  The  area 
tributary  for  coastwise  trafhc  is  smaller,  but  includes  all  of  the  important 
manufacturing  districts  adjacent  to  the  Great  Lakes,  and  this  statement  fs 
also  applicable  to  the  area  tributary  for  trafhc  with  Central  America  and  the 
West  Indies. 

18.  The  statistics  show  that  the  centers  of  production  of  many  of  the  mo??t 
important  tonnage-producing  commodities  are  within  the  territory  tributary  to 
the  Great  Lakes.  In  this  territory  are  produced  75  per  cent  of  the  wheat,  05 
per  cent  of  the  corn,  100  per  cent  of  the  flax.  85  per  cent  of  the  iron,  40  per  cent 
of  the  copper,  74  per  cent  of  the  zinc,  and  46  per  cent  of  the  lead.  The  im- 
portant manufacturing  industries  of  this  territory  include  agricultural  imple- 
ments, automobiles  and  accessories,  rubber  manufactures,  meat  packing,  iron 
and  steel,  paper,  furniture,  and  many  others. 

19.  The  present  commerce  of  the  Great  Lakes  furnishes  no  basis  for  estimat- 
ing the  conmierce  of  the  Great  Lakes-St.  Lawrence  waterway.  The  package 
freight,  which  has  been  referred  to  as  being  the  only  part  interested  in  reach- 
ing tidewater,  consists  largely  of  local  and  interlake  freight  which  is  not  inter- 
ested in  reaching  the  seaboard.  Practically  all  of  the  grain  and  some  iron  ore, 
pig  iron,  and  coal  will  use  the  deep  waterway.  The  general  freight  interested 
in  the  waterway  is  the  enormous  tonnage  which  now  moves  entirely  by  rail 
between  the  Great  Lakes  region  and  the  Atlantic  seaboard.  The  total  volume 
of  this  movement  is  now  about  250,000,000  tons  annually, 

20.  The  savings  on  gi-ain  will  amount  to  from  8  to  10  cents  a  bushel,  and  this 
saving  will  affect  not  only  the  grain  which  actually  moves  for  export,  but  prac- 
tically all  that  produced  within  the  area  tributary  to  the  Great  Lakes.  This 
saving  will  amount  annually  to  approximately  the  entire  cost  of  the  improve- 
ment required  to  admit  ocean  vessels  into  the  lakes.  In  view  of  the  im- 
portance of  having  available  at  all  times  a  route  which  will  enable  the  pro- 
ducers of  the  great  Northwest  to  market  their  products  expeditiously  and  eco- 
nomically at  the  moment  of  greatest  demand,  the  opening  of  this  deep-water 
route  is  regarded  as  of  national  importance  and  fully  justified  for  this  purpose 
alone. 

21.  The  principp-l  commodities  which  will  be  brought  into  the  lakes  over  the 
deep  waterway  will  be  pulp  wood,  wood  pulp,  sulphur,  china  clay,  coffee,  cocoa, 
sugar,  fruits  and  nuts,  rubber,  fertilizer  materials,  lumber,  hides,  canned 
goods,  asphaltum,  gums,  tanning  extracts,  sago  and  tapioca,  fibers  and  textile 
grasses,  flaxseed,  seed  *or  planting,  spices,  vegetable  oils,  granite,  and  hard- 
ware. The  principal  commodities  which  will  be  shipped  outward  will  be 
grain,  iron  ore,  iron  and  steel,  agricultural  implements,  automobiles  and 
vehicles,  salt,  copper,  meat  and  dairy  products,  and  the  countless  manufactures 
of  the  industrial  centers  of  the  Great  Lakes.  Within  a  short  period  after 
completion  of  the  deep  waterway  the  commerce  should  amount  to  approxi- 
mately 20,000,000  tons,  with  continued  growth  in  the  future, 

22.  The  Great  Lakes  are  regarded  as  a  most  advantageous  location  for  ship- 
building, due  to  the  availability  of  an  abundance  of  iron  ore  and  other  essen- 
tials of  steel  manufacture.  The  proposed  enlargement  of  the  channels  afford- 
ing access   to  the   Great  Lakes   will  permit   the  shipyards   on   the  lakes 
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construct   vossols  of  all  sizes  and  types,  except  the  very  few  express  liners, 
ami  will  ho  of  ^xreat  value  to  this  Industry. 

28.  The  water-power  development  will  not  only  afford  a  revenue  which  will 
maintain  tlie  improvonient  and  amortize  the  liill  cost  within  a  reasonable 
period,  but  it  will  be  the  direct  means  of  creating  a  vast  Industrial  develoimient 
which  in  itself  will  i)i"ovi(le  a  larjre  t rathe  on  the  waterway  consisting  of  the 
raw  materials  so  abundantly  provided  by  nature  in  tlie  region  of  the  Great 
Lakes,  and  of  the  linished  products  which  will  be  transported  direct  by  ocean 
vessels  to  forei^  and  domestic  markets. 

These  conclusions  are  submitted  here  as  a  matter  of  information, 
and  are  not  necessarily  the  conclusions  of  the  commission,  which  will 
be  found  in  Part  Vt  of  this  report.  The  commission's  principal 
interest  is  in  the  data  upon  which  Messrs.  MacElwee  and  Ritter  base 
their  conclusions,  and  these  data  are  so  important  that  it  has  seemed 
desirable  to  brine:  them,  as  far  as  possible,  down  to  date  and  supple- 
ment them  with  additional  data  wherever  that  appeared  necessary. 

The  commission  wishes  to  emphasize  the  fact  that  the  object  of  this 
as  well  as  the  preceding  part  of  the  report  is  not  to  reach  conclusions, 
but  merely  to  bring  together  for  the  information  of  the  Governments 
the  evidence  upon  which  its  conclusions  are  based.  It  may  also  be 
pointed  out,  in  explanation  of  the  fact  that  in  this  part  some  fea- 
tures of  the  transportation  problem  are  dealt  with  at  considerable 
length  while  others  are  not  discussed  at  all,  that  the  former  repre- 
sent independent  statistical  studies  submitted  in  amplification  of 
those  of  Messrs.  MacElwee  and  Ritter,  and  that,  so  far  as  points 
iiot  discussed  here  or  in  the  preceding  part  are  concerned,  the  com- 
mission has  nothing  material  to  add  to  the  data  of  Messrs.  MacElwee 
and  Ritter,  which  are  accepted  as  reliable  and  as  adequately  covering 
the  points  in  question. 

It  might  perhaps  be  argued  that  some  of  the  material  brought 
together  in  the  following  pages,  as  well  as  in  the  MacElwee  and 
Ritter  brief,  has  onl}^  a  comparatively  remote  bearing  upon  the 
problems  entrusted  to  the  commission,  but,  on  the  other  hand,  it 
must  not  be  forgotten  that  that  problem  is  extremely  intricate  and 
far-reaching.  In  any  event,  the  commission  has  thought  it  better 
to  err  on  the  side  of  inclusiveness  than  perhaps  to  overlook  a  point 
that  might  ultimately  prove  important.  To  get  a  complete  view  of 
the  economic  aspects  of  the  transportation  problem  in  the  United 
States,  so  far  as  the  present  investigation  is  concerned,  the  pages 
that  follow  should  be  studied  in  connection  with  Part  III  and  with 
the  MacElwee-Ritter  brief  and  other  economic  material  in  the 
appendix. 

For  the  Canadian  side  of  the  problem,  the  commission  has  brought 
together  and  embodied  in  this  report  such  information  as  to  the 
resources,  production,  and  foreign  trade  of  the  four  Canadipn  Prov- 
inces embraced  in  the  tributary  area — that  is,  Ontario,  Manitoba, 
Saskatchewan,  and  Alberta,  as  are  necessary  to  complete  the  presen- 
tation of  this  phase  of  the  St.  Lawrence  investigation.  In  consider- 
ing this  material  it  is  important  to  bear  in  mind  the  essential  differ- 
ence beween  the  United  States  and  Canadian  sides  of  the  tributary 
area,  particularly  as  to  population  and  production.  Canada  com- 
pares favorably  enough  with  the  United  States  in  territory  and  re- 
sources. That  is  to  say,  if  the  area  economically  tributary  to  the 
proposed  waterway  on  the  United  States  side  of  the  boundary  were 
duplicated  on  the  Canadian  side  of  the  boundary,  the  undeveloped 
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natural  resources  of  tlie  Canadian  area  would  compare  not  unfavor- 
ably with  the  undeveloped  natural  resources  of  the  United  States 
area.  But  when  one  comes  to  consider  those  resources  in  terms  of 
production  and  trade  the  situation  is  found  to  be  radically  different. 
In  population,  wealth,  in  every  branch  of  production,  in  transporta- 
tion, hnancial,  and  other  facilities,  and  in  actual  volume  of  foreign 
ti-ade,  the  disproportion  between  the  United  States  and  Canadian 
sides  of  the  tributary  area  is  so  marked  that  it  constitutes  a  very 
serious  factor  in  the  problem  and  one  that  must  be  constantly  borne 
in  mind. 

In  discussin<2^  the  economic  features  of  the  transportation  problem, 
so  far  as  they  have  a  bearing  upon  tlie  present  investigation,  the  com- 
mission has  adopted  a  somewhat  different  plan  from  that  of  the  Mac- 
Elwee-Eitter  brief.  In  the  following  pages  it  takes  up  first  the 
extent  and  character  of  the  tributary  area  its  population,  resources, 
and  production.  Then  it  discusses  the  existing  transportation  facili- 
ties serving  that  area,  including  terminals,  and  the  effect  of  opening 
the  proposed  deep-water  route  to  the  Atlantic  seaboard. 

In  connection  with  the  data  submitted  in  this  report  as  to  the 
trade  of  the  area  economicaly  tributary  to  the  proposed  waterway 
with  overseas  countries  as  well  as  with  points  on  the  Atlantic  and 
Pacific  seaboards,  it  will,  of  course,  be  borne  in  mind  that  the  enor- 
mous totals  of  existing  exports  and  imports  of  the  tributary  area  are 
not  for  a  moment  expected  to  be  diverted  in  their  entirety  to  the 
proposed  waterway.  The  anticipation  is  merely  that  certain  com- 
modities embraced  in  that  commerce,  with  the  probable  addition  of 
entirely  new  trade  created  as  a  result  of  the  opening  of  the  water- 
way, will  seek  that  thoroughfare  as  the  most  economical  route  be- 
tween the  interior  of  the  continent  and  the  sea. 

TRIBUTARY  AREA  IN  UNITED  STAtES. 

It  has  already  been  noted  in  the  preceding  part  of  this  report  that 
Messrs.  MacElwee  and  Hitter  submitted  in  their  brief  a  series  of  maps 
showing  the  area  on  the  United  States  side  economically  tributary  to 
the  proposed  waterway  for  conunerce,  first,  with  Great  Britain  and 
western  Europe ;  second,  with  Mediterranean  ports ;  third,  with  South 
America;  fourth,  with  the  West  Indies  and  Central  America;  and 
fifth,  for  coastwise  commerce.  It  will  be  sufficient  to  discuss  the 
first  and  most  important  of  these  areas,  the  same  considerations  ap- 
plying very  generally  to  those  that  follow. 

In  the  brief  the  area  tributary  for  commerce  with  Great  Britain 
and  western  Europe  is  determined  first  upon  the  basis  of  distance 
and  afterwards  upon  the  basis  of  present  rates  and  costs.  The  former 
is  perhaps  the  more  permanent  basis,  as  costs  are  fairly  proportional 
to  distances;  and  rates,  especially  ocean  rates,  are  more  dependent 
upon  commercial  and  other  considerations,  which  might  be  appre- 
ciably changed  after  the  proposed  waterway  was  in  successful 
operation. 

Owing  to  the  fact  that  Liverpool  is  some  900  miles  farther  north 
than  New  York,  and  to  the  course  of  the  St.  Lawrence  River  directly 
toward  Liverpool,  Buffalo  is  just  about  the  same  distance  from  Liver- 
pool as  New  York.     Therefore,  on  the  basis  of  no  other  consideration 
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than  distance,  the  proposed  waterway  would  have  the  advantage  over 
rail-and-water  transportation  via  r\ew  York  for  m11  lake  polls.  Of 
course,  th^»  <i:roator  cost  of  rail  trnnsportation  over  water-borne  com- 
merce and  the  excessive  terminal  and  transshipment  costs,  due  to 
present  inadequate  rail-and-water  terminal  facilities  at  Atlantic 
ports  wouUi  greatly  increase  tliis  advantage. 

For  inhmd  points  whicli  might  ship  by  rail  either  to  a  lake  port  or 
to  an  Atlantic  port,  thence  by  water  to  Liverpool  or  other  western 
European  ports,  a  comparison  of  the  simple  sum  of  the  rail-and- 
water  distances  is  sufficient  to  include  as  tributary  the  area  shown 
on  the  map,  without  recourse  to  the  known  facts  that  water-borne 
commerce  is  cheaper  than  rail  and  that  the  routes  via  Atlantic  ports 
are  made  up  of  a  relatively  greater  proportion  of  rail  mileage  than 
those  via  lake  ports. 

It  is  estimated  that  1  ton-mile  via  rail  costs  as  much  as  6  ton- 
miles  via  water,  and  if  this  were  taken  into  consideration  the  area 
tributarv  via  lake  ports  would  extend  be3'ond  the  shaded  area  on  the 
map.  For  Colorado  and  other  Western  States,  where  the  propor- 
tion of  rail  mileage  is  greater  via  lake  ports  than  via  Pacific  ports, 
this  difference  in  cost  is  taken  into  consideration. 

In  determining  the  extent  of  the  tributary  area  on  the  basis  of 
rates,  it  has  been  estimated  that  New  York  would  have  an  advantage 
over  Lake  Erie  ports  of  $1.50  to  $2  per  ton,  and  over  Duluth  and 
Chicago  of  $2  and  $2.50  per  ton  as  far  as  the  actual  cost  of  the  water 
haul  is  concerned. 

Inasmuch  as  the  rates  for  the  United  Kingdom  are  the  same  for 
all  North  Atlantic  ports,  although  the  distance  to  Baltimore  is  535 
miles  longer  than  to  Boston,  and  as  the  rates  to  Gulf  ports  are  only 
15  per  cent  higher  than  those  to  North  Atlantic  ports,  although  the 
distance  is  40  per  cent  greater — 15  per  cent  increase  in  rate  for  1,600 
miles  increase  in  distance — it  would  not  be  surprising  to  find  that  the 
lake  ports  would  get  the  same  rates  as  North  Atlantic  ports. 

At  any  rate,  the  present  rates  from  Gulf  ports  are  $3  per  ton  higher 
than  from  North  Atlantic  ports,  which  is  as  great  or  greater  than 
the  above-mentioned  differences  in  cost  of  the  water  haul  as  between 
New  York  and  lake  ports,  so  that  it  is  reasonable  to  assume  that 
rates  from  lake  ports  Avould  not  exceed  those  from  Gulf  ports. 

LTsing  the  rates  from  Gulf  ports  to  Europe  as  applicable  from  lake 
ports  and  combining  them  with  rail  rates  from  inland  points,  a  com- 
parison with  rates  similarly  combined  via  North  Atlantic  and  Gulf 
ports  indicates  that  traffic  in  the  tributary  area  should  go  cheaper 
via  lake  ports  than  by  either  Atlantic  or  Gulf  ports. 

It  is  noteworthy  that  the  present  rates  on  coal  from  the  New  River, 
Kanawha,  and  Big  Sandy  districts  of  West  Virginia  are  cheaper  to 
lake  ports  than  to  Newport  News,  Va.  Therefore  it  might  be  said 
that  West  Virginia's  entire  coal  production  would  be  tributary  to  the 
Lakes  route,  or  at  least  would  derive  the  benefits  arising  from  being 
in  competitive  territory. 

The  demarcation  of  the  tributary  area  on  the  charts  is  conserva- 
tive in  that  it  extends  over  no  more  area  than  that  over  which  the 
figures  used  clearly  indicate  cheaper  transportation  rates  and  costs 
on  traffic  shipped  by  the  lake  ports.  Assuming  the  figures  cited 
would  not  be  unfavorably  changed  by  adjustments  of  rates  after  the 
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proposed  waterway  was  constructed  and  in  service,  a  considerable 
zone  of  competitive  territory  outside  the  demarked  area  would  exist 
whicli  would  apparently  be  benefited  by  the  opening  of  the  proposed 
waterway.^ 

TRIBUTART   AREA    IN   CANADA. 

The  area  in  Canada  economically  tributary  to  the  proposed  deep 
waterway  embraces  the  four  Provinces  of  Ontario,  Manitoba,  Sas- 
katchewan, and  Alberta,  or  such  portions  of  those  Provinces  as  con- 
tain a  sufficient  population  to  insure  a  material  contribution  to  pro- 
duction and  foreign  trade.  Because  of  its  relatively  sparse  popula- 
tion this  Canadian  area  will  be  found  much  more  restricted  than 
that  on  the  United  States  side  of  the  boundary.  As  a  matter  of  fact, 
if  the  lines  bounding  the  United  States  area  were  projected  into 
Canada  to  embrace  a  corresponding  territory,  they  would  extend  far 
into  the  unoccupied  regions  of  northern  Canada.  The  tributary  area 
in  Canada  may  be  roughly  described  as  including  the  southern  halves 
of  Alberta,  Saskatchewan,  and  Manitoba,  with  that  portion  of  On- 
tario tying  south  of  the  Canadian  National  transcontinental  railway. 

Except  in  so  far  as  the  products  of  Alberta  find  to-day,  or  may 
find  in  the  future,  an  outlet  by  way  of  the  Pacific,  and  the  products 
of  the  three  prairie  Provinces  may  some  day  reach  Europe  by  way 
of  the  Hudson  Bay  route,  there  can  be  no  doubt  as  to  the  fact  that 
the  Canadian  area  outlined  above  would  be  economically  tributary 
to  the  St.  Lawrence  route. 

POPULATION. 

In  Appendix  B2  will  be  found  a  table  showing  the  population  by 
States  in  the  tributary  area  in  the  United  States  for  four  decades 
ending  with  1920,  in  which  year  the  proportion  of  the  total  popu- 
lation of  the  United  States  found  in  the  tributary  area  was  39.7  per 
cent.  Population  densities  are  also  shown  in  the  table.  It  appears 
from  this  table  that  the  total  population  of  the  tributary  area  of  the 
United  States  in  1920  was  41.985,140.  The  population  of  the  Cana- 
dian area  is  as  follows,  according  to  the  Dominion  census  of  1921 : 

Ontario ' 2,  900,  000 

Manitoba 613.008 

Saskatchewan  * ^ 750,  000 

Alberta 581,995 

Total 4,  845,  003 

It  will  be  seen,  therefore,  that  the  population  of  the  area  on  both 
sides  of  the  boundary  is  now  about  46,830,143. 

PRODUCTION  OF  TRIBUTARY  AREA  IN  UNITED  STATES. 

Tables  that  have  been  prepared  for  the  commission  show  by  in- 
dustries the  proportion  of  the  total  value  of  products  produced  in 
1914  within  the  area  tributary  to  the  proposed  waterway  and  the 

1  See  Appendix  B   for   comparative  tables   of  rail  rates  and   rail-and-water   rates   via 
various  ports. 
*  Estimated. 
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per  cent  increaso  since  1914.^  Twonty-eifrlit  important  industries  are 
listed,  in  most  of  uliich,  especially  the  lar<j:est  ones,  the  proj)ortion 
falling  within  the  tributary  area  is  well  over  50  per  cent.  Among 
the  more  si<2:nificant  may  be  mentioned  the  following: 


Industry. 


Slaughtering  and  meat  packing 

Automobile  manufacture 

Flour  and  grist  mill  products 

Iron  and  steel  works  and  rolling  mills 

Clothing,  men's 

Printing  and  publishing,  newspapers  and  periodicals 


Value  of 

pro<hicts 

nrodnced  in 

tne  tributary 

area  in  1914. 


$1, 139, 484, 000 
450, 992, 000 
511,545,000 
788, 095, 000 
150, 234. 000 
170,041,000 


Proportion 
of  the 
total  for 
the  United 
States  pro- 
duced in 
the  tribu- 
tary area. 


Per  cent. 
69.0 
89.7 
58.3 
85.8 
34.3 
34.2 


Increase, 

1919  over 

1914. 


Per  cent. 
143.4 
374.5 
149.9 
206.2 
152.7 
80.0 


The  importance  of  manufacture  in  the  North  Central  States  is  due 
to  the  proximity  of  basic  raw  materials,  the  intelligent  character 
of  the  population,  splendid  agricultural  resources,  and  other  factors. 
High-grade  coal  for  powder  purposes  and  metallurgical  uses  is  mined 
in  Pennsylvania,  West  Virginia,  Ohio,  Indiana,  Illinois,  Iowa,  and 
Kansas,  thus  practically  bisecting  the  region.  The  Lake  Superior 
region  affords  the  best  supply  of  iron  ore  in  the  world,  w^hile  the 
great  wheat  belt  furnishes  grain  for  the  flour  mills  of  Minneapolis, 
and  the  corn  belt  fattens  the  animals  for  the  great  packing  houses 
of  Chicago  and  Kansas  City. 

The  accompanying  table  ^  shows  that  63.3  per  cent  of  the  aggre- 
gate value  of  all  farm  property  in  the  United  States  is  within  the 
tributary  area  of  the  proposed  waterway  and  that  the  rate  of  increase 
of  value  of  all  farm  property  within  the  tributary  area  has  been 
greater  than  that  outside  the  area.  The  information  is  from  the 
reports  of  the  census  and  the  compilation  is  a  conservative  estimate 
of  the  values  in  the  tributary  area.  These  results  are  significant 
because  of  the  very  great  importance  that  agricultural  production 
plays  in  the  exports  of  the  United  States. 

Reference  to  a  paper  on  "Arable  land  in  the  United  States,"  pub- 
lished in  1918  Yearbook  of  the  United  States  Department  of  Agri- 
culture, shows  graphically  by  its  accompanying  maps  that  the  best 
farming  land  in  the  United  States  is  that  in  the  upper  Mississippi, 
Ohio,  and  Missouri  River  Vallej^s.  The  accompanying  tables  indi- 
cate the  same  thing.  Of  the  2,973.890  square  miles  of  l-and  surface  in 
the  United  States,  1,232,645,  or  41.5  per  cent,  lies  in  the  tributary 
area  of  the  proposed  waterway.  The  value  of  all  farm  property  in 
this  area  is  $49,319,331,000,  as  against  $77,925,989,000  for  the  total 
United  States,  or  63.3  per  cent.  This  gives  an  average  of  $40,010 
per  square  mile  for  that  in  the  tributary  area  as  against  $26,203  for 
the  United  States. 

The  value  of  all  farm  property  includes  the  improvements,  as  well 
as  the  land  itself,  and  the  table  shows  that  the  area  tributary  to  the 
proposed  waterway  is  more  highly  developed  and  organized  for  agri- 
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cuKiii-nl  i)ro(1urHoTi  than  any  otiior  part  of  tho  TJnitod  States.  This 
relatively  <^reater  dcNelopinent  oi'  i'ai'minrr  property  in  the  tributary 
area  is  due  to  the  p:eneral  fertility  of  the  soil,  to  the  open,  flat  char- 
acter of  tho  topoc^rapliy,  and  to  the  adequate  rainfall. 

The  portion  ol'  the  (inited  States  which  is  trilnitary  to  the  pro- 
posed dreat  Lakes-St.  Lawrence  waterway  is  one  of  the  most  re- 
markable agricultural  regions  in  the  world.  It  is  naturally  fayored 
by  smooth  topography,  fertile  soil,  adequate  rainfall,  and  other 
factors. 

The  tables  in  Appendix  B  shows  the  production  of  agriculture  in 
1019  and  1909  for  the  several  States  in  the  area  as  reported  by  the 
United  States  Census.  In  many  instances  a  decrease  in  quantity  is  ac- 
companied by  an  increase  in  value,  due  to  the  infl-ation  of  the  currency 
during  the  war.  In  the  tables  both  quantities  and  values  are  given, 
thus  avoiding  misleading  comparisons. 

Iowa  leads  in  corn  production,  and  in  this  respect  is  closely  followed 
by  Illinois,  Nebraska,  Indiana,  Ohio,  and  Missouri.  These  States 
also  lead  in  the  business  of  fattening  animals  for  slaughter  in  the 
packing  houses  in  Chicago,  Kansas  City,  Omaha,  and  other  cities, 
the  leading  States  in  raising  hogs  being  m  almost  the  identical  order 
as  above  for  corn.  In  the  case  of  beef  cattle,  Ohio,  Indiana,  and 
Illinois  are  replaced  by  Kansas,  South  Dakota,  and  Colorado,  which 
are  nearer  the  grazing  ranges. 

The  large  wheat-producing  States  are  Kansas,  Illinois,  Missouri, 
North  Dakota.  Ohio,  and  Indiana.  Oats  are  grown  by  the  same 
States  that  grow  corn  and  for  the  same  purpose,  with  the  exception 
of  Wisconsin  and  Minnesota,  wdiere  it  is  grown  for  the  benefit  of 
dairy  cattle.  Wisconsin,  Minnesota,  and  Iowa  lead  in  the  production 
of  hay  and  forage,  and  Minnesota,  Wisconsin,  and  Michigan  in  pro- 
duction of  potatoes.  Michigan,  Missouri,  Ohio,  and  Illinois  are  lead- 
ing producers  of  fruits  and  nuts.  The  leading  States  in  the  region 
in  truck  farming  are  Ohio,  Michigan,  and  Illinois.  Wisconsin  leads 
by  far  all  other  States  in  the  tributary  area'  in  dairying,  Ohio,  Minne- 
sota, Illinois,  and  Michigan  following.  Iowa,  Missouri,  Illinois,  and 
Ohio  are  the  leading  poultry-raising  States.  The  wool-producing 
States  are  Wyoming,  Montana,  Idaho,  and  Ohio. 

In  1919  the  area  tributary/  to  the  proposed  waterway  produced  an 
aggregate  of  3,344,151,093  bushels  of  cereals  of  all  sorts,  valued  at 
$4,718,042,984.  The  value  of  other  seeds  and  grains  produced  in  the 
tributary  area  was  $131,863,094,  making  an  aggregate  value  of  all 
cereals,  seeds,  and  grains  produced  in  the  tributary  area  of  $4,849,906,- 
078.  The  figures  are  from  the  1919  United  States  Census  reports. 
Figures  for  the  whole  United  States  are  not  yet  available. 

Another  table  in  Appendix  B  shows  by  States  the  quantities  of 
butter,  butter  fat,  chickens  raised,  eggs  produced,  and  wool  produced 
in  the  tributary  area  in  comparison  with  the  total  United  States. 

Wisconsin,  Minnesota,  Michigan,  and  Iowa  are  the  leading  dairy- 
ing States  in  the  tributary  area,  the  total  production  of  which  totals 
68.3  per  cent  of  the  total  butter  and  butter  fat  production  of  the 
United  States. 

Iowa,  Illinois,  Missouri,  Ohio,  Indiana,  and  Kansas  are  the  leading 
poultry  States  in  the  area,  the  total  production  of  which  was  51.2 
per  cent  of  the  chickens  and  57.3  per  cent  of  the  eggs  produced  in  the 
United  States. 
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The  leading  wool-producini^  States  in  the  area  are  Wyoming, 
Montana,  Idaho,  Ohio,  and  C  olorado,  the  area  producing  57  per 
cent  of  the  total  wool  production  of  the  United  States.  The  figures 
are  from  the  United  States  census,  1919. 

The  number  of  domestic  animals  on  farms  in  the  tributary  area 
is  also  shown  in  Appendix  Bl.  The  figures  do  not  include  the  ani- 
mals in  village  bams,  in  city  stables,  in  stockyards,  and  elsewhere 
not  on  farms,  the  ao^gregate  of  which  is  less  than  3  per  cent  of  the 
total  of  domestic  annnals  in  the  country. 

The  leading  States  in  the  area  in  horses  and  mules  are  Iowa,  Mis- 
souri, Illinois,  Kansas,  and  Nebraska.  Missouri  leads  in  mules  and 
goats.  The  leading  cattle  States  are  Iowa,  Nebraska,  Wisconsin, 
Minnesota,  Illinois,  and  Missouri.  In  the  corn  and  oats  growing 
States  of  Iowa,  Nebraska,  Missouri,  and  Kansas  beef  cattle  predomi- 
nate, and  in  Wisconsin,  Minnesota,  Ohio,  and  ^lichigan  dairy  cattle 
predominate.  The  leading  hog  States  are  much  the  same  as  the  beef 
cattle  States,  Iowa,  Illinois,  Missouri,  Indiana,  and  Nebraska  lead- 
ing. The  leading  sheep  and  goat  States  are  Idaho,  Ohio,  Montana, 
Wyoming,  and  Colorado. 

^lore  than  half  the  domestic  animals  in  the  country  are  to  be 
found  in  the  tributary  area,  the  percentage  for  each  kind  being  given 
in  the  table.    Th«  figures  are  from  the  United  States  census,  1920. 

The  annual  product  of  the  United  States  portion  of  the  fisheries^ 
of  the  Great  Lakes  is  about  100,000,000  pounds  of  fish  of  various  kinds 
valued  at  $6,500,000.  The  capital  investment  involved  is  about  $10,- 
500,000.  The  figures  are  taken  from  the  United  States  Bureau  of  Fish- 
ies  Document  No.  892  and  are  for  the  year  1917.  Owing  to  the  limited 
appropriations  available  for  this  work,  the  estimates  for  the  Great 
Lakes  are  taken  only  at  irregular  intervals,  the  latest  one  being  in 
1917  and  the  one  previous  to  that  in  1908.  The  accompanying  table 
gives  the  detail  figures  by  Lakes  for  the  year  1917. 

The  Mississippi  River  division  produced  in  1908,  the  latest  year 
for  which  figures  are  available,  148,284,000  pounds  of  fish,  valued  at 
$3,125,000.  The  capital  invested  was  $1,440,000.  Assuming  that 
half  of  this  falls  within  the  tributary  area,  the  total  figures  for  the 
tributary  area  in  the  United  States  are:  Capital  invested,  $11,452,- 
879;  quantity  of  fish  produced,  180,578,392  pounds;  valued  at  $7,- 
976,027. 

The  capital  invested  in  mines  and  quarries  in  the  area  tributary 
to  the  proposed  Great  Lakes-St.  Lawrence  Ship  Canal  was,  in  1912, 
$3,393,200,000  and  the  value  of  the  products  $1,747,765.  The  capital 
investment  was  48.8  per  cent,  and  the  value  of  the  products  55.3  per 
cent  of  that  for  the  whole  United  States.^ 

The  figures  are  from  the  reports  of  the  census,  except  those  for 
Pennsylvania  and  West  Virginia  for  1919,  which  are  not  yet  avail- 
able. The  figures  given  are  from  the  United  States  Geological  Sur- 
vey, comparability  of  which  with  the  census  figures  is  defective. 

Bituminous  coal,  natural  gas,  and  petroleum  only  have  been  used 
for  Pennsjdvania  and  West  Virginia,  the  great  mass  of  the  produc- 
tion of  these  minerals  falling  in  the  tributary  area.  The  portion 
not  falling  in  the  area  is  more  than  offset  by  other  minerals  not 
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included  nnd  by  tlie  production  of  a  portion  of  Kentucky  in  coal, 
gas,  and  petroleum,  which  is  properly  within  the  tributai'y  area,  but 
nas  not  been  included,  and  by  tbe  mineral  i)r()duction  of  the  tribu- 
tary portion  of  New  "i'oik  which  has  not  been  included  in  the  figures 
in  the  table. 

In  1919  the  capital  invested  in  miners  and  quarries  in  the  tribu- 
tary area  was  nearly  $3,393,218,000  and  that  for  the  total  United 
States  $6,955,468,831,  the  proportion  of  that  for  the  tributary  area 
to  the  whole  United  States  being  48.8  per  cent. 

The  total  production  of  bituminous  coal  in  the  United  States  aver- 
aged 529,664,413  tons  per  year  for  the  five-year  period  1916  to  1920. 
Of  this  gross  amount  442,396,755  tons,  or  83.5  per  cent  of  the  total, 
represented  the  production  of  the  tributary  area.  When  the  years 
are  considered  separately  it  appears  that  while  the  bituminous  coal 
production  of  the  United  States  has  varied  considerably  from  year 
to  year  the  percentage  produced  within  the  tributary  area  has  re- 
mained almost  constant,  ranging  from  82.7  per  cent  in  1919  to  83.8 
per  cent  in  1920.^ 

In  making  these  computations,  as  given  in  detail  in  the  accom- 
panying table,  the  States  of  Pennsylvania  and  West  Virginia  have 
been  included  within  the  tributary  area,  as  the  great  bulk  of  the 
bituminous  coal  deposits  therein  are  within  that  area.  On  the  other 
hand,  in  order  to  be  entirely  conservative,  the  State  of  Kentucky 
has  been  excluded  in  computing  the  production  of  th^  tributary 
area,  although  a  considerable  part  of  the  Kentucky  coal  fields  w^ould 
logically  find  the  Great  Lakes  to  be  their  easiest  and  cheapest  outlet. 

The  figures  here  cited  are  taken  from  the  annual  reports  of  the 
Geological  Survey  on  "  Mineral  Resources  of  the  United  States." 

The  largest  iron-ore  producing  States  are  Michigan  and  Minne- 
sota, both  of  which  are  within  the  tributary  area.  Together  these 
two  States  produce  over  80  per  cent  of  the  total  iron-ore  output  of 
the  United  States.  For  the  five-year  period  1916  to  1920  the  total 
iron-ore  production  has  been  70,268,392  long  tons  per  year,  of  which 
60,186,441  tons,  or  85.7  per  cent,  has  come  from  the  tributary  area, 
without  including  any  of  the  production  of  New  York  or  Pennsyl- 
vania, both  of  which  States  are  important  producers  of  this  com- 
modity.^ 

The  figures  here  used  are  derived  entirely  from  the  annual  reports 
of  the  Geological  Survey  on  "  Mineral  Resources  of  the  United 
States."  In  certain  instances  "  shipments  from  the  mines  "  have  been 
used  as  synonymous  with  production,  as  the  two  sets  of  figures  differ 
but  slightly  and  in  some  cases  the  reports  do  not  clearly  distinguish 
between  shipments  and  production. 

Very  nearly  three-fourths  of  the  total  by-product  coke  production 
of  the  United  States  is  concentrated  in  the  territory  commercially 
tributary  to  the  proposed  waterway.  Detail  figures  of  the  production 
by  States  are  given  in  the  table,^  which  shows  that  Alabama  is  the 
oiily  State  with  any  considerable  production  which  lies  outside  the 
tributary  area. 

The  coke  from  these  ovens  is  used  in  metallurgical  reductions  and 
the  by-products,  consisting  of  illuminating  and  fuel  gas.  coal  tar. 
ammonia,  etc.,  are  used  as  raw  materials  for  the  manufacture  of 
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roofinix  paints  and  compositions,  binder  tar  for  macadam  highways, 
and  a  ^n-cat  variety  of  chemical  products. 

The  total  i)roduction  of  copper  in  the  United  States  during  the 
past  five  years  has  ranged  from  1.927,()()().()0()  pounds  in  191 G  to  li>(K),- 
000.000  pounds  in  1020.  The  average  for  the  period  has  been  1,G43,- 
000.000  pounds.  States  within  the  tributary  area,  as  shown  in  the 
attached  table,  have  furnished  from  28  to  33.2  per  cent  of  the  total 
copper  output,  the  percentage  for  the  five-year  period  being  30.1. 
The  important  copper-producing  States  within  tlie  tributary  area 
are  Michigan  and  Montana.  Pennsvlvania,  which  produces  a  small 
amount  of  copper,  is  not  here  included  as  part  of  the  tributary  area. 

The  figures  cited  are  taken  from  tlie  annual  reports  of  the  Geologi- 
cal Survey  on  the  ''  Mineral  Resources  of  the  United  States." 

The  figures  for  cement  "  shipped  "  are  cited  below  in  preference  to 
the  actual  production  figures,  as  the  former  are  more  complete  and 
differ  but  slightly  from  the  actual  production,  as  practically  all 
[?ement  manufactured  later  enters  into  "shipments."^ 

The  total  amount  of  cement  shipped  averaged  for  the  5-year 
period  191G  to  1920.  87.791.063  barrels  per  year,  of  which  38.080.671 
barrels,  or  43.4  per  cent,  was  produced  within  the  tributary  area. 
The  total  value  of  the  vearlv  shipments  for  the  same  period  averaged 
S13S.180.107,  of  which  $58,685,483,  or  43.1  per  cent,  applied  to  the 
shipments  originating  within  the  tributary  area. 

The  above  figures  for  the  tributary  area  do  not  include  New  York, 
which  has  an  average  production  of  some  5,000,000  barrels,  or  the 
eastern  part  of  Pennsylvania,  which  has  a  very  high  output  of 
?ement.  In  order  to  apportion  the  production  of  Pennsylvania,  an 
analysis  has  been  made  of  the  cement-producing  plants,  with  the  re- 
sult of  showing  that  approximately  78.5  per  cent  of  the  total  produc- 
tion has  the  seaboard  as  its  easiest  outlet,  while  the  remaining  21.5 
per  cent  is  in  the  western  part  of  the  State  and  tributary  to  the 
Grreat  Lakes  region.  The  figure  of  21.5  per  cent  has  therefore  been 
applied  to  the  total  production  of  Pennsylvania  in  order  to  obtain  the 
amount  and  value — 6.180,937  barrels  and  $6,000,789,  as  shown  by  the 
table — to  be  included  in  the  tributary  area  for  the  purposes  of  com- 
putation. 

All  data  cited  are  from  the  annual  reports  of  the  Geological  Sur- 
vey on  •'  Mineral  Resources  of  the  United  States." 

The  total  volume  of  standing  timber  in  the  United  States  amounts 
:o  approximately  2.736.000.000.000  board  feet,  of  which  2.214.000,- 
300,000  represents  saw  timber  and  521.666,000,000  represents  cord- 
^ood.  The  standing  timber  in  the  Lake  and  Rocky  Mountain  re- 
gions, which  fall  within  the  area  tributary  to  the  Great  Lakes, 
amounts  to  15.1  per  cent  of  the  total  standing  timber  and  also  15.1 
per  cent  of  both  the  total  saw  timber  and  cordwood.  the  figures  for 
the  tributary  areas  being  412.243.000.000  board  feet  both  saw  and 
:ord.  333.251.000.000  feet  saw  timber  alone,  and  73,992,000.000  feet 
iordwood  alone. ^ 

The  amount  of  standing  timber  is  not  reported  by  States,  but  only 
by  larffe  regions.  Roufrhlv.  the  so-called  Lake  and  Rocln'  Mountain 
reo^ions  fall  within  the  tributary  area.     The  southern  end  of  the 
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Rocky  Mountain  region  extends  almost  to  the  Mexican  line,  but  the 
relatively  small  amount  of  standing  timber  thus  included  in  the 
tributary  region  is  probably  more  than  compensated  for  by  that 
part  of  the  timber  in  West  Virginia,  Pennsylvania,  and  New  York, 
which  would  find  the  Great  Lakes  and  the  St.  Lawrence  their  cheap- 
est outlet. 

Satisfactory  information  regarding  timber  resources  is  limited  to 
that  contained  in  the  special  report  of  the  United  States  Forest 
Service  entitled  "  Timber  depletion,  lumber  prices,  lumber  exports, 
and  concentration  of  timber  ownership,"  June  1,  1920.  All  the  data 
here  cited  are  based  on  that  report. 

During  the  five  years,  1916  to  1920,  inclusive,  the  total  lumber 
production  of  the  United  States  averaged  175,849,800,000  feet  per 
year.  Of  this  total,  30,733,387,000  feet,  or  17.4  per  cent  of  the  total 
national  production,  came  from  the  States  constituting  the  tributary 
area.  In  191G  the  lumber  production  of  the  United  States  was 
greater  than  it  has  been  during  any  subsequent  year,  and  in  1916  the 
lumber  production  of  the  tributary  area  States  represented  18.2  per 
cent  of  the  production  of  the  whole  country.^ 

Authority  for  these  statements  and  for  the  detailed  data  pre- 
sented for  each  State  in  the  table,  which  shows  production  of  lumber, 
shingles,  and  laths,  is  found  in  a  publication  of  the  Forest  Service 
of  the  United  States  Department  of  Agriculture  (Bulletin  No.  845, 
Production  of  Lumber,  Lath,  and  Shingles  in  1918,  by  Franklin  H. 
Smith  and  Albert  H.  Pierson,  Statistician  in  Forest  Products,  p.  13), 
from  which  have  been  drawn  the  figures  of  production  during  the 
years  1916,  1917,  and  1918.  Through  the  courtesy  of  the  United 
States  Bureau  of  the  Census,  it  has  been  possible  to  present  the  fig- 
ures of  production  in  each  of  the  tributary  States  during  the  year 
1919 — information  which  has  not  yet  been  made  public;  and  through 
the  courtesy  of  the  Secretary  of  Agriculture  it  has  been  made  possible 
to  present  the  figures  of  lumber  production  in  each  tributary  State 
during  1920. 

According  to  the  most  authoritative  statistics  available,  it  is  pos- 
sible to  estimate  the  value  of  the  lumber,  lath,  and  shingle  production 
of  the  United  States  for  two  years,  1918  and  1920,  and  to  arrive  at 
an  estimate  of  the  value  of  the  production  of  the  States  of  the  tribu- 
tary area.  This  makes  possible  a  comparison  with  the  total  valua- 
tion of  the  entire  lumber  production  of  the  United  States.^ 

In  1918  the  value  of  the  lumber  produced  in  the  entire  United 
States  was  placed  at  $739,598,774.  That  produced  in  the  tributary 
States  during  the  same  year  was  valued  at  $151,417,400  or  20.5  per 
cent  of  the  entire  country. 

In  1920  the  lumber  production  of  the  entire  United  States  was 
placed  at  $1,298,899,107,  of  which  $235,759,347,  or  18.2  per  cent,  was 
produced  in  the  States  of  the  tributary  area. 

These  data  are  presented  in  tables  which  have  been  compiled  from 
the  only  existing  sources  of  information.  The  table  which  shows 
the  quantity  and  value  of  lumber  production  in  1918  was  compiled 
from  reports  of  the  Forest  Service,  which  show  the  quantity  of  each 
kind  of  wood  produced  in  each  State,  and  from  reports  of  the  Bureau 
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of  the  Census,  which  sliow  the  nvcrapo  value  of  each  kind  of  lumber 
duriiiii:  the  same  year  for  which  the  Forest  Service  lit^ures  are  pre- 
sented. Tliis  combination  results  in  an  approximation  of  the  value 
of  the  entire  lumber  production  of  the  States  of  the  tributary  area, 
and  may  be  accepted  as  a  safe  estimate.  By  combinin*^  the  quantity 
ti<rurcs  of  the  Forest  Service  with  the  valuation  figures  of  the  Bureau 
of  the  CVnsus,  it  has  been  possible  to  present  in  the  table  a  parallel 
comj)arison  of  the  total  valuation  of  the  various  kinds  of  wood  pro- 
duced in  the  tributary  area,  with  the  result  stated  above,  namely, 
that  the  lumber  products  in  1918  of  the  tributary  area  represent  20.5 
per  cent  of  the  entire  lumber  products  of  the  United  States. 

For  the  year  1920  it  has  been  possible — throuG;h  the  courtesy  of 
the  Secretary  of  Agriculture  in  furnishing  recent  and  authoritative 
data — to  present  the  Forest  Service's  valuation  of  lumber  produc- 
tion, b}^  States.  These  figures  are  presented  in  comparison  with  the 
figures  for  the  year  1918,  and  show  that  in  1920  in  tributary  States 
produced  18.2  per  cent  of  the  lumber  of  the  entire  United  States. 

The  total  area  of  merchantable  timber  on  the  farms  of  the  United 
States  amounted,  in  1919,  to  35,270.527  acres,  of  which  11,173,103 
acres,  or  33.2  per  cent  of  the  total,  fell  within  the  States  tributary  to 
the  Great  Lakes  and  St.  Lawrence.  No  reports  are  available  regard- 
ing the  number  of  board  feet  represented  by  this  acreage. 

These  figures  are  from  the  preliminary  reports  of  the  United 
States  census  of  1919.^ 

The  annual  pulpwood  consumption  of  the  United  States  averaged 
for  the  four-year  period,  1917  to  1920,  5.580,694  cords,  of  which 
2,380.980  cords,  or  42.7  per  cent  of  the  total,  represented  the  con- 
sumption of  the  area  tributary  to  the  Great  Lakes  and  St.  Lawrence. 
The  avera2:e  annual  value  of  the  total  consumption,  for  the  same 
period  was  $84,465,994,  of  which  $36,054,090  (also  42.7  per  cent  of 
the  total),  applied  to  the  tributary  area.^ 

The  territory  here  included  in  the  tributary  area  is  composed  of 
Wisconsin,  iMinnesota,  Michigan,  Ohio,  and  Xew  York.  The  entire 
product  of  New  York,  most  of  which  falls  in  the  tributary  area,  is 
included,  but  the  entire  product  of  Pennsylvania  and  West  Virginia, 
a  large  part  of  which  falls  in  the  tributary  area,  is  excluded.  It 
is  believed  that  this  gives  a  conservative  estimate  for  the  tributary 
area. 

The  figures  cited  are  all  derived  from  the  Eeport  of  the  United 
States  Department  of  Agriculture,  Forest  Service,  entitled  "  Pulp- 
wood  consumption  and  wood-pulp  production,  1920." 

For  the  four-year  period  1917  to  1920,  the  average  annual  produc- 
tion of  wood  pulp  in  the  United  States  amounted  to  3,540,854  tons, 
of  which  1,553,876  tons,  or  43.9  per  cent  came  from  territory  tribu- 
tary to  the  Great  Lakes  and  St.  Lawrence.  The  total  value  at  the 
mills  of  the  total  production  noted  amounted  to  $200,471,779,  of 
which  $81,608,684,  or  40.7  per  cent,  applied  to  the  production  of  the 
tributary  area.^ 

In  these  computations  the  States  counted  as  within  the  tributary 
area  are  Wisconsin,  Minnesota,  Michigan,  Ohio,  and  New  York. 
Part  of  the  wood  pulp  production  of  New  York  State  may  not  prop- 
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erly  belong  within  that  area,  but  it  is  believed  that  this  possible  error 
is  more  than  balanced  by  the  exclusion  of  Pennsylvania,  with  a  pro- 
duction of  some  400,000  tons  per  year. 

For  the  year  1910  data  regardinf]^  value  are  not  reported.  There- 
fore, the  averages  logarding  value  of  product  quoted  above  are  based 
on  a  three-year  period,  whereas  production  is  based  on  a  four-year 
period.  That  the  omission  of  value  data  for  1910  does  not  seriously 
affect  the  average  is  indicated  by  the  fact  that  the  percentage  of 
value  of  the  production  of  the  tributary  area  to  total  production  for 
the  United  States  was  41.1  in  1917;  39.3  in  1918;  44.3  in  1920;  and 
40.7  for  the  three-year  average. 

All  figures  cited  are  derived  from  the  report  of  the  United  States 
Department  of  Agriculture,  Forest  Service,  on  "  Pulpwood  con- 
sumption and  wood-pulp  production,  1920." 

In  the  year  1919  the  total  production  of  paper  of  all  kinds  in  the 
United  States  was,  according  to  the  United  States  Census,  6.125,990 
tons  (2,000  pounds)  with  a  value  of  $704,325,135.  Of  this  total  quan- 
tity produced,  3,348,317  tons,  or  54.7  per  cent,  was  from  the  States 
within  the  tributary  area ;  and  of  the  value  of  the  toal  production, 
$356,712,022.  or  50.6  per  cent,  applied  to  the  tributary  area.^ 

In  computing  the  production  to  be  included  within  the  tributary 
area,  the  State  of  New  York,  with  most  of  its  production  in  the 
northern  part  of  the  State,  was  included,  but  to  balance  any  error 
resulting  from  including  the  whole  production  of  New  York,  the 
States  of  Pennsylvania  (with  a  large  production)  and  West  Vir- 
ginia (with  a  small  production)  were  entirely  excluded. 

The  figures  cited  were  taken  from  an  as  yet  unpublished  report  of 
the  Census  Bureau.  Data  for  other  years  than  1919  are  nowhere 
available. 

From  40  to  45  per  cent  of  the  manufacturing  in  the  United  States 
s  done  in  the  area  tributary  to  the  proposed  waterway.  Further- 
more, the  tributary  area  is  growing  in  importance  as  regards  manu- 
factures faster  than  the  rest  of  the  country,  for  the  rate  of  increase 
in  the  tributary  area  has  been  markedly  greater  than  the  portion  of 
the  United  States  outside  the  area.  This  increase  has  been  remark- 
ably consistent.  It  shows  up  in  all  three  sets  of  figures,  viz,  capital 
invested,  value  of  products,  and  value  added  by  manufacture,  both 
for  the  period  1909-1914  and  for  1914-1919.^ 

In  1919,  there  was  invested  in  manufacture  in  the  tributarv  area 
upward  of  $19,000,000,000,  which  was  42.6  per  cent  of  that  "in  the 
whole  country.  The  value  of  the  products  was  $28,500,000,000,  and 
the  value  added  by  manufacture  during  the  year  1919  was  over 
$11,000,000,000. 

The  figures  are  taken  from  United  States  Census  Keports  and  are 
given  by  States  in  the  accompanying  tables. 

As  indicated  by  other  tables  presented  in  the  appendix,  the  larger 
part  of  the  raw  materials  of  manufacture  in  the  United  States  comes 
from  the  tributary  area,  and  therefore  the  proportion  of  the  total 
produced  by  the  area  in  question  should  increase  in  future  years 
rather  than  decrease. 

A  study  of  the  sources  of  the  basic  raw  materials  of  manufacture 
reveals  the  fact  that  the  tributary  area  is  fairly  well  self-contained. 

1  See  Appendix  Bl. 
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The  bituminous-coal  fields  of  Pennsylvania,  West  Virginia,  Ohio, 
IndiniiM,  IllinoLs,  Iowa,  and  Wyoming  <i:ive  all  sections  of  the  area 
a  })lontiful  and  near-at-hand  supply  of  iii^di-grade  fuel  for  power 
dovelo})niont.  The  Lake  Superior  region  furnishes  the  great  mass 
of  the  iron  ore  of  the  Nation  and  a  considerable  part  of  the  copper 
and  other  metals.  Thus  the  tributary  area  has  natural  advantages 
in  the  development  of  such  metal-working  industries  as  automobile 
manufacture,  foundries  and  machine  shops,  etc.,  not  enjoyed  by  areas 
farther  removed  from  the  sources  of  powder  development  and  raw 
materials. 

As  indicated  by  the  table  showing  values  of  animals  sold  or 
slaughtered  on  farms/  much  the  greater  part  of  the  animals  slaugh- 
tered in  the  slaughtering  and  meat-packing  industries  comes  from 
the  great  corn-producing  region  embracing  Ohio,  Indiana,  Illinois, 
Iowa,  Missouri,  Kansas,  and  Nebraska.  Also  it  is  natural  that  the 
great  flour-milling  industry  should  be  centered  near  such  great  wheat- 
producin<^  States  as  the  Dakotas,  Kansas,  Minnesota,  Nebraska,  Mis- 
souri, Illinois,  and  Indiana.  An  inspection  of  the  tables  of  agricul- 
tural production,^  with  special  reference  to  the  production  of  corn, 
wheat,  all  crops  and  dairy  products,  emphasizes  the  fact  that  the 
tributary  area  is  better  adapted  to  the  support  of  a  large  manufac- 
turing population  than  any  other  region  of  the  country. 

The  table  of  production  of  the  leading  industries  of  the  United 
States  shows  that  between  1914  and  1919  the  per  cent  increase  was 
143.4  of  the  slaughte^ring  and  meat-packing  business;  206.2  per  cent 
of  the  iron  and  steel,  steel  works,  and  rolling  mill  business;  374.5 
per  cent  of  the  automobile  manufactures ;  160.9  per  cent  of  the  foun- 
dry and  machine  shop  works;  and  149.9  per  cent  of  the  flour  and 
grist  mills  wxre  contained  in  the  tributary  area.  As  regards  manu- 
facture for  export,  this  area  is  particularly  favored,  more  especially 
as  regards  food  products,  for  most  of  the  slaughtering  and  meat 
packing  and  flour  and  grist  milling  done  outside  the  area  is  for  local 
consumption  rather  than  for  export. 

As  indicated  by  the  large  comparative  table  of  manufacturing  in- 
dustries in  the  United  States,^  24  per  cent  of  the  boot  and  shoe 
manufacture,  27.9  per  cent  of  the  leather  tanning,  and  34.3  per  cent 
of  the  manufacture  of  men's  clothing  was,  in  1914,  contained  in  the 
tributary  area  of  the  proposed  waterw^ay.  The  detail  tables  for  cer- 
tain industries  which  follow  ^  show  the  production  by  States  of  the 
tributary  area  and  the  proportion  of  the  total  production  of  the 
United  States  contributed  by  the  tributary  area. 

During  the  year  1920  a  total  of  1,255,704,973  tons  of  freight  traf-  i 
fie  originated  on  all  class  1  railroads  in  the  United  States,  accord- 
ing to  a  statement  issued  by  the  Interstate  Commerce  Commission. 
It  is  estimated  that  703^639,440  tons,  or  56  per  cent,  of  this  traffic  | 
originated  in  the  tributary  area  of  the  proposed  waterway.^  j 

This  total  is  the  traffic  originating  (traffic  received  from  connect- 
ing lines  is  excluded)  on  Class  I  railroads  only.  In  addition,  there 
is  a  much  smaller  amount  of  railroad  traffic  which  originates  on 
Class  II  and  III  railroads  and  on  switching  and  terminal  rail- 
roads, all  of  which  is  excluded  from  the  above  figures.  Also  a  con- 
siderable amount  of  package  freight  is  handled  by  the  express  com- 

»  See  Appendix  Bl, 
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panics  and  the  parcel-post  service,  none  of  which  is  included  in  the 
above  ligiires.  There  is  also  the  water-borne  freii^lit  of  all  kinds  and 
an  uncertain  amount  of  short  radius  freight  carried  by  motor  trucks 
and  wa<^ons.  I*ipo  lines  also  are  used  for  the  transportation  of 
petroleum.  However,  the  great  mass  of  railroad  traffic  is  included 
in  the  figures  given. 

As  intlicateil  by  the  appended  table,  the  freight  reported  on  the 
statement  is  segregated  into  classes  of  commodities  which  has  en- 
abled the  proportions  of  the  commodities  originating  in  the  tribu- 
tary area  to  be  estimated  Avith  varying  degrees  of  correctness.  The 
apportioning  factors  used  for  the  several  commodities  have  been 
determined  upon  the  basis  of  production,  the  source  of  the  figures 
being  given  in  the  last  column. 

The  table  is  of  value  as  giving  a  general  idea  of  the  amount  and 
nature  of  the  railroad  traffic  originating  in  the  tributary  area  of 
the  proposed  waterway.  Its  use  for  particular  commodities  is  lim- 
ited by  the  reliability  of  the  information  upon  which  the  appor- 
tioning factor  is  based.  In  certain  instances,  such  as  salt  or  asphal- 
tum,  in  which  a  considerable  portion  of  the  railroad  traffic  is  made 
up  of  shipments  of  imports  from  ports  of  importation,  the  factor 
based  upon  the  proportions  of  the  domestic  production  produced  in 
the  tributary  area  is  unreliable.  In  the  case  of  other,  and  generally 
much  more  important  commodities,  like  coal,  wheat,  domestic  ani- 
mals, structural  steel,  etc.,  the  results  should  be  fairly  reliable. 

The  products  of  agriculture  and  products  of  animals  being  based 
mostly  upon  the  1920  census  figures,  should  be  fair  estimates  of  the 
amount  of  traffic  originating  in  the  tributary  area,  particularly  as 
the  area  in  question  produces  around  60  per  cent  of  the  total  agricul- 
tural production  of  the  country.  Exception  is  made  of  wool  and 
hides  and  leather,  in  which  imports  impair  the  correctness  of  appor- 
tioning factor.  The  figures  for  flour  and  grist  mill  products  in  the 
tributary  area  are  probably  smaller  than  they  should  be.  The  large 
commercial  flouring  mills  whose  product  is  shipped  on  the  railroads 
are  located  in  Minnesota,  whereas  much  of  the  production  of  local 
gristmills,  whose  proportion  of  the  total  production  falls  largely 
outside  the  area,  is  hauled  away  from  the  mills  in  wagons. 

The  products  of  mines  are  not  as  easily  handled.  The  98,000,000 
tons  of  "  clay,  gravel,  sand,  and  stone  "  are  probably  not  very  accu- 
rately reported,  and  the  stone  is  reported  in  dollars  of  value,  while 
the  clay,  gravel,  and  sand  are  reported  in  tons.  The  value  of  the 
stone  was  converted  into  the  equivalent  number  of  tons  by  the  use 
of  an  average  value  per  ton  of  stone,  after  which  it  was  added  to 
the  clay,  sand,  and  gravel,  and  the  apportioning  factor  computed 
from  the  result.  Iron  ore  is  satisfactorily  handled  on  basis  of  pro- 
duction, but  '^  other  ores  and  concentrates,"  amounting  to  nearly 
22,000,000  tons,  is  made  up  of  an  indefinite  number  of  ores  in  various 
states  of  refinement,  and  no  satisfactory  basis  of  apportioning  is 
apparent.  Salt  and  asphalt  are  complicated  by  imports,  but  are 
rather  small  and  do  not  affect  the  grand  total  greatly.  "  Base  bul- 
lion and  matte  "  is  of  negligible  tonnage.  The  other  items,  as  coal, 
coke,  and  crude  petroleum,  are  satisfactorily  apportioned  on  the  basis 
of  production  as  indicated. 

Among  the  products  of  mines,  the  item  "other  ores  and  concen- 
trates" is  apportioned  on  the  basis  of  total  production  of  copper, 
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load,  and  zinc,  the  fiirnres  for  copper  beinp:  pvcn  in  pounds  and 
those  for  h^id  and  zinc  in  tons,  tlic  pounds  of  copper  heinp:  chantxed 
into  tons  before  totaling.  The  item  ''clay,  <rravel,  sand,  and  stones" 
was  ap])or(ioned  on  the  basis  of  tlie  1918  United  States  GeoloLncal 
Survey  tiirures  for  the  production  of  raw  clay  in  tons,  sand  and  <;ravel 
in  tons,  and  value  of  the  production  of  stone  in  dollars,  the  latter 
boinir  couxerted  into  tons  before  totalin<^  by  the  use,  of  an  average 
value  per  ton  for  the  Ignited  States  for  the  year  1918. 

Coke,  bituminous  coal,  iron  ore,  and  petroleum  are  apportioned 
on  tlie  basis  of  pixiduction.  In  addition  to  the  bituminous  coal 
transported  by  railroads  nearly  14,000,000  tons  was  trans])orted  in 
1916  by  barges  on  the  Ohio  River  and  its  tributaries.  Likewise, 
an  unknown  quantity  of  petroleum  was  carried  by  pipe  lines.  The 
figures  for  iron  ore  probably  are  complete,  as  the  ore  from  the  Lake 
Superior  field  is  carried  from  the  mines  to  the  docks  in  railroad  cars. 
The  accuracy  of  the  apportioning  of  asphaltum  and  salt,  being  based 
upon  domestic  production,  is  impaired  because  of  imports. 

The  statistics  of  products  of  forests  are  comparatively  unsatisfac- 
tor3\  so  the  total  amount,  over  100.000,000  tons,  has  been  apportioned 
on  the  basis  of  production,  the  figures  for  which  are  far  from 
precise,  thus  causing  uncertainty  as  to  the  portion  of  this  tonnage 
oriirinating  in  the  tributar}^  area. 

^Lmufactures  are  mostly  apportioned  upon  the  basis  of  value  of 
products  according  to  the  1914  census,  the  figures  for  the  1920  cen- 
sus not  being  yet  available.  The  item  for  "  other  metals,  pig,  bar, 
and  sheet"  is  apportioned  on  the  basis  of  the  smelting  of  copper, 
lead,  and  zinc  accordinir  to  the  1914  census.  The  figures,  which  are 
those  for  value  of  product  in  dollars,  are  converted  into  tons  before 
totaling  by  the  use  of  average  prices  per  ton  of  these  metals  in 
the  United  States  in  1914  as  computed  from  the  figures  of  the  LTnited 
States  Geological  Survey. 

The  figures  for  sewer  pipe  and  drain  tiles  are  from  the  figures  of 
the  United  States  Geological  Survey  for  clay  products  which,  in 
addition  to  sewer  pipe  and  drain  tile,  include  brick,  terra  cotta.  and 
other  products.  It  is  believed  the  figures  apportioned  to  the  area 
are  much  too  small. 

The  figures  credited  to  the  tributary  area  for  ice.  being  based  upon 
those  for  manufacture  of  ice  in  1914.  are  doubtless  too  small,  for  a 
goodly  proportion  of  the  ice  shipped  on  the  railroads  in  the  northern 
part  of  the  United  States  is  cut  from  lakes  and  streams,  whereas  ice 
shipped  in  the  South  is  manufactured.  Also  due  to  the  warmer  cli- 
matic in  the  South,  which  is  outside  of  the  tributary  area,  the  require- 
ments for  ice  there  are  greater. 

The  item  of  "  Household  goods  and  second-hand  furniture."  being 
doubtless  due  to  the  moving  of  families  from  one  pla^e  to  another, 
is  divided  on  the  basis  of  total  population.  The  75.6  million  tons 
of  other  manufactures  and  miscellaneous  in  carload  quantities  is 
divided  on  the  basis  of  the  total  value  of  manufactures  according  to 
the  1920  census.  The  53,000,000  tons  of  less-than-carload  merchan- 
dise, being  package  freight  originating  largely  at  the  distributing 
centers,  is  divided  upon  the  basis  of  total  population  according  to  the 
1920  census. 
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PRODUCTION   OF  TRIIUJl'ARY   AREA   IN   CANADA. 

Difforcnces  in  statistical  methods,  and  in  some  cases  lack  of  data, 
make  it  difricult  to  i)resent  tables  for  the  tributary  area  in  Canada 
exactly  corresi)on(lin<j^  to  the  foie<z:oing  tables  covering  the  tributary 
area  in  the  United  States.  It  is  believed,  however,  that  the  Canadian 
statistical  tables  in  the  appendix^  will  give  a  fairly  comprehensive 
idea  of  the  resources  and  production  of  the  four  tributary  Provinces — 
Ontario,  Manitoba^  Saskatchewan,  and  Alberta. 

As  will  be  seen  by  a  ^jlance  at  these  tables,  they  cover  grain  pro- 
duction and  grain  value,  quantities  of  wh^at  exported,  live-stock 
values,  value  of  dairy-factory  products,  forest  resources,  and  quan- 
tities and  values  of  forest  products,  quantities  and  values  of  wood 
used  for  the  manufacture  of  pulp,  and  quantities  of  pulp  produced 
and  paper  manufactured,  value  of  mineral  production,  quantities  of 
coal  production  and  copper  production,  production  of  cement,  value 
of  fisheries,  capital  invested  in  manufacturing,  cost  of  materials  used 
in  manufacturing,  value  of  manufactured  products,  railway  mileage, 
and  railway  traffic  originating  in  the  Canadian  tributary  area. 

(jrain  production  and  values  are  shown  for  the  five  years  1916- 
1920,  with  separate  figures  for  wheat,  oats,  barley,  corn,  rye,  flax, 
buckwheat,  peas,  beans,  and  mixed  grains,  with  totals  for  all  grains 
and  the  average  production  and  values  for  the  5-year  period. 

It  will  be  observed  that  the  average  production  of  wheat  in  the 
Canadian  Provinces  for  the  five  years  was  about  222,300,000  bushels, 
this  being  considerably  under  the  totals  for  1916  and  1920,  as  1918 
and  1919  were  lean  years.  The  average  production  of  all  grains  for 
the  five  years  was  approximately  696,000,000  bushels,  valued  at  over 
$760,000,000. 

The  exports  of  wheat  during  the  same  period  averaged,  in  round 
figures,  131,500,000  bushels,  or,  deducting  the  quantities  shipped  to 
the  United  States,  about  109,800,000  bushels.  Nearly  a  hundred 
million  bushels  of  this  went  to  the  United  Kingdom.  It  will  be 
noted,  however,  that  this  aA^erage  is  built  up  by  war  exports  in  the 
years  1915-16,  1916-17,  and  1917-18,  the  figures  dropping  rapidly 
in  the  succeeding  years,  the  exports  in  1918-19,  for  instance,  being 
less  than  one-quarter  of  those  in  1916-17. 

Farm  live-stock  values  in  the  tributary  Provinces  between  1916 
and  1920  averaged  about  $819,000,000,  of  which  Ontario  contributed 
considerably  more  than  one-third. 

In  dairy-factory  products  Ontario  represents  an  overwhelming 
proportion  of  the  total,  or  over  $58,600,000  worth  out  of  an  aver- 
age value  of  $71,600,000.  It  is  noticeable,  however,  that  all  four 
tributary  Provinces  show  a  steady  increase  in  this  iDranch  of  pro- 
duction during  the  5-Year  period. 

In  forest  products  figures  are  available  for  the  tributary  Prov- 
inces for  the  vears  1917,  1918,  and  1919,  the  average  production  of 
lumber  beins:  Valued  at  about  $34,500,000,  of  shingles  $330,000,  and 
of  laths  at  $723,000.  For  the  same  period  the  average  quantity  of 
wood  used  in  the  manufacture  of  pulp  amounted  to  787,000  cords, 
valued  at  about  $10,300,000.     The  average  quantity  of  pulp  pro- 

1  Appendix  B3. 
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duccd  was  over  531,000  tons  and  of  paper  niunufactiircd  nearly 
436,000  tons.  'I'liese  li«2:ures  all  relate  to  the  Province  of  Ontario, 
the  three  prairie  Provinces  producing  neither  pulp  wood,  pulp,  nor 
paper. 

Of  the  forest  resources  of  the  tributary  Provinces,  Al])erta  is 
credited  with  a  total  of  100,000,000,000  board  feet  of  hardwood  and 
softwood;  Saskatchewan,  82,800,000,000  board  feet;  Manitoba, 
44,510,000,000  board  feet;  and  Ontario,  185,550,000,000. 

The  estimated  timber  resources  of  the  Canadian  tributary  area 
amounted  to  41i2,8G0,0()(),00()  board  feet.  This  estimate  was  made  in 
July,  1921,  by  the  commission  of  conservation  of  Canada.  It  is 
based  on  reconnaissance  field  surveys  of  several  Provinces,  exami- 
nation of  the  returns  of  cruisers  by  lumber  companies  and  private 
individuals,  and  the  latest  information  from  both  Dominion  and 
provincial  Government  officials. 

On  the  basis  of  an  annual  production  of  4,000,000,000  board  feet, 
the  viroin  saw  material  in  Canada  will  be  used  up  in  about  140 
years  and  that  now  considered  accessible  in  70  years. 

About  38  per  cent  of  the  pulp-wood  resources  of  Canada  are  con- 
sidered accessible  at  the  present  time.  At  the  present  rate  of  cut- 
tin^r  the  accessible  supply  will  last  about  100  years,  provided  all  is 
used  for  pulp. 

The  Panama  Canal  route  is  now  a  serious  competitor  with  the  rail- 
ways in  timber  shipments  from  the  Pacific  coast  to  eastern  Canadian 
points.  Timber  shipments  via  Panama  from  British  Columbia  suc- 
cessfully compete  w  ith  the  all-rail  and  the  rail-and-lake  route  as  far 
inland  as  Montreal. 

The  mineral  production  of  the  tributary  Provinces  for  the  period 
1916-1920  has  an  average  value  of  about  $107,700,000,  of  which  over 
$82,000,000  belongs  to  Ontario.  Alberta  comes  next  with  $21,500,000, 
the  production  in  the  other  two  Provinces  being  comparatively 
small.  Ontario's  total  is  made  up  mainly  of  gold,  silver,  copper,  and 
nickel.  That  Province  possesses  no  coal,  but  there  are  very  large 
resources  of  low-grade  iron  ore  awaiting  development. 

The  average  production  of  coal  in  the  tributar}^  Provinces  during 
the  five-year  period  w^as  5,760,000  short  tons,  of  which  amount 
Alberta  contributed  5,400,000  tons  and  Saskatchewan  the  balance. 

The  production  of  copper  in  the  tributary  area  in  Canada  between 
1916  and  1920  averaged  about  41,500,000  pounds,  of  which  39,600,- 
000  pounds  came  from  Ontario  and  the  balance  from  Manitoba. 

The  three  Provinces  of  Ontario,  Manitoba,  and  Alberta  produced 
an  average  of  2,400,000  barrels  of  cement  in  the  five-year  period, 
of  which  the  major  portion  was  again  contributed  by  Ontario. 

The  tabulation  of  fisheries  in  the  Canadian  area  shows  an  average 
production  during  the  three  years  1917-1919  valued  at  $5,300,000, 
Ontario's  proportion  being  about  three-fifths,  Manitoba's  about  one- 
fourth,  the  figures  for  Saskatchewan  and  Alberta  being  very  much 
smaller. 

As  regards  manufacturing,  figures  are  available  for  the  years  1910, 
1915,  and  1918.  The  capital  invested  in  manufacturing  in  the  four 
tributary  Provinces  increased  from  about  $680,000,000  in  1910  to 
about  $1,700,000,000  in  1918.  The  cost  of  materials  used  in  manu- 
facturing increased  from  about  $341,000,000  in  1910  to  $1,187,000,000 
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in   19 IS,  and  tlio  value  of  manufactured   products  increased  from 
$G;')8,G0(),(J0()  in  the  lornier  year  to  $2,080,000,000  in  the  latter. 

As  to  railway  traflic  ori<j:inatin<(  in  the  Canadian  tributary  area, 
this  infoi-mation  has  only  been  se<!jre<^ated  by  Provinces  since  July, 
The  li<2:ures  are  now  available  for  the  year  ended  June  30, 


TRANSPORTATION  SITUATION  IN  UNII'ED  STATES. 

Havino^  discussed  the  character  and  extent  of  production  in  the 
areas  economically  tributary  to  the  proposed  waterway  on  both  sides 
of  the  boundary,  it  will  be  convenient  now  to  take  up  the  question 
of  how  the  surplus  of  this  production  available  for  export  finds  its 
way  to  the  seaboard,  and  particularly  why  it  has  become  necessary 
to  secure  additional  means  of  transportation. 

In  Part  III  the  substance  was  presented  of  a  great  mass  of  testi- 
mony put  before  the  commission  at  its  various  hearings  tending  to 
show  that  the  commerce  and  development  of  the  tributary  area  in 
the  United  States  had  been  seriously  affected  by  congestion  on  the 
railways,  and  particularly  at  certain  points  known  as  "  bottle  necks," 
as  well  as  at  the  Atlantic  terminals.  This  subject  is  also  dealt  with 
at  some  length  in  the  studies  of  Messrs.  MacElwee  and  Ritter.  The 
following  pages  are  intended  to  supplement  these  sources  of  informa- 
tion, particularly  in  regard  to  the  present  needs  of  the  railways  of 
the  United  States  in  equipment  and  other  betterments,  what  these 
needs  would  involve  in  the  way  of  capital  expenditures,  and  the 
ability  of  the  railways  to  raise  the  enormous  sums  involved  within  a 
reasonable  period. 

The  relationship  of  these  studies  to  the  present  problem  is  obvious. 
If  the  tributary  area  in  the  United  States  is  increasing  so  rapidly  in 
population  and  production  and  foreign  trade  that  it  is  impracticable 
for  the  railways  to  keep  pace  with  that  increase,  the  obvious  remedy 
is  to  develop  other  transportation  facilities  that  will  meet  the  needs 
of  the  West  by  lifting  some  of  the  burden  from  the  railways.  Such  a 
transportation  facility  is  the  proposed  water  route  to  the  Atlantic 
Iseaboard. 

At  the  present  time  the  railroads  of  the  United  States  are  suffering 
from  the  general  business  depression.  No  one,  however,  expects  this 
condition  to  continue,  and  plans  for  the  future  must  be  conditioned 
upon  the  knowledge  that  sooner  or  later  traffic  will  be  restored  to 
normal.  Normal,  in  this  sense,  means  substantially  the  traffic  car- 
ried in  1920  with  a  steady  increase  with  the  growth  of  the  country 
in  population  and  commerce. 

Such  being  the  prospect,  it  becomes  a  matter  of  vital  public  im- 
portance to  know  whether  the  railroads  are  in  a  position  to  assume 
this  burden  when  it  shall  be  placed  upon  them;  whether,  in  other 
words,  the  railroads  have  developed  their  carrying  capacity,  track- 
age, and  terminal  facilities  to  the  point  necessary  to  handle  the  traffic 
which  they  will  be  called  upon  to  handle  when  business  resumes  its 
former  activity. 

The  weight  of  opinion,  supported  by  the  weight  of  statistical  evi-j 
dence,  is  that  the  railroads  are  not  equipped  for  the  work  in  prospect] 
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and  that  this  underequipmont  can  only  bo  remedied  by  lar^e  ex- 
penditures for  additions  rtnd  betterments.  Certain  critics  of  the  rail- 
roads ar<2:ue  that  frreat  economics  can  be  eflccted  by  increased  oi)erat- 
ing  and  administrative  efliciency.  There  may  be  truth  in  this  criti- 
cism, even  if  no  more  could  be  accomplished  than  to  bring  the  operat- 
ing^ standards  of  all  roads  up  to  those  of  the  best  roads;  some  money 
doubtless  could  be  saved  and  more  work  done  with  the  same  equip- 
ment. It  would  seem,  however,  that  the  economies  eft'ective  from  this 
source  could  make  up  only  in  relatively  small  part  for  the  lack  of  suf- 
ficient and  proper  equipment  necessary  to  carry  the  normal  peak 
loads  of  traffic.  Thus,  representatives  of  the  employees,  in  arguing 
before  the  Railroad  Labor  Board  in  May  of  this  year,  placed  great 
stress  on  the  inadequacies  and  inefficiencies  of  railroad  management, 
but  they  conceded  that  very  heavy  expenditures  for  additions  and 
betterments  were  absolutel}''  necessary  if  the  railroads  were  to  per- 
form their  functions  successfully  and  economically.  (See  employees' 
exhibit  before  the  Railroad  Labor  Board,  May,  1921,  entitled  "  In- 
adequacies of  management,"  Pts.   I-IV.) 

Looking  at  the  prob'em  from  an  entirely  different  angle,  Mr.  L.  F. 
Loree,  president  of  the  Delaware  &  Hudson  Railway  Co.,  suggests 
(Railway  Age,  Jan.  2,  1920,  p.  12)  that  the  proper  solution  of  the 
railroad  problem  of  handling  the  "peak  load"  involves  no  less  than 
the  abolition  of  the  peak  load  by  regularizing  traffic  so  that  tlie  rail- 

*  roads  can  obtain  the  maximum  use  of  their  equipment  throughout 
the  3'ear.  This  could  be  accomplished  by  an  insistence  on  adequate 
reservoiring  of  the  grain,  bituminous  coal,  ore,  and  kindred  traffic 
largely  seasonal  in  character.  This  would  enable  the  railroads  to 
handle  their  traffic  with  a  much  less  equipment  than  is  required  now 
when  at  certain  seasons  much  equipment  is  completely  idle.  If  such  a 
regularization  of  traffic  could  be  effected  it  would  undoubtedly  be  of 
tremendous  value  in  reducing  the  equipment  needs  of  the  railroads. 
Practically,  however,  there  seems  little  hope  of  the  actual  application 
of  such  a  scheme  on  an  important  scale,  as  it  would  require  too  many 
radical  changes  in  the  habits  and  customs  of  producers,  distributors, 
and  consumers. 

With  scattered  exceptions  of  this  character,  the  great  body  of 
opinion,  whether  friendly  or  hostile  to  the  present  system  of  railroad 
administration,  agrees  in  holding  that  the  railroads  are  in  need  of 
extensive  additions  and  betterments  and  that  this  will  require  large 
outlays  of  capital.  Thus  as  regards  the  lack  of  efficient  equipment, 
the  recent  testimony  of  Mr.  Daniel  Willard,  president  of  the  Balti- 
more &  Ohio  Co.,  before  the  Interstate  Commerce  Committee  of  the 
United  States  Senate  in  May,  1921,  is  of  particular  interest.  Accord- 
ing to  Mr.  Willard,  the  railroads,  in  1920,  were  not  able  to  handle 
the  traffic  offered  in  an  economical  way;  they  were  working  beyond 
their  capacity,  with  the  result  that  additional  business  was  carried 
at  a  disproportionate  cost  per  unit.  His  attitude  is  illustrated  in  the 
following  excerpts  from  his  testimony : 

I  appreciate  fully  that  increased  business  yields  a  much  larger  net  return, 
perhaps  50  per  cent  of  the  increased  business  would  be  net.  But  that  is  only 
when  the  carriers  are  working  well  within  their  economic  capacity.  Now,  it 
so  happened  in  1920  that  the  carriers,  in  the  East  at  least,  were  working  un- 
der the  most  extravagant  circumstances  and  beyond  their  economic  capacity. 

*  *     *     Perhaps  as  good  an  illustration  as  any  would  be  this :    Last  October  the 
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IJjiKiiiKiro  i^  Ohio  paid  inort'  than  .$2,000,000  for  ovorliino  to  Irainmon,  trackmen, 
and  ililTrriMit  ciiiployces  in  its  service.  In  March  of  this  year  the  payments 
for  ovcrlime  were  $;iOO,0(X),  as  I  recall,  or  substantially  a  reduction  of  81  per 
cent.  Tlie  point  is  this,  tliat  we  had  so  many  trains  on  the  road  that  they  got 
In  eacli  otlier's  way,  resulting  In  dehiys,  more  accidents,  and  the  men  were 
tired,  and  tlie  wliole  operating  process  was  bad  railronding,  because  we  were 
trying  to  put  a  quart  in  a  |)int  cup,  and  could  not  do  it."  (('ommittee  on  In- 
terstate Commerce  of  the  United  States  Senate.  May  IG,  1921 ;  part  4  of  hear- 
ings, p.  161.) 

This  in  general  seems  to  have  been  the  attitude  of  railway  execu- 
tives not  only  during  and  since  the  war,  but  also  for  a  number  of 
years  before  the  war.  Thus  in  the  hearings  before  the  Interstate 
Commerce  Commission  in  what  is  known  as  the  Advance  Bate  cases 
of  1010  (p.  29)  President  E.  P.  Ripley,  of  the  Atchison,  Topeka  & 
Santa  Fe  Railroad,  declared : 

There  is  no  railroad  in  this  western  country — I  will  not  say  that — there  is 
hardly  any  railroad  in  this  country  to-day  that  is  built  as  it  ought  to  be  built, 
that  has  the  safety  appliances  that  it  ought  to  have  or  that  is  in  the  condition 
that  the  public  interests  require.  I  think  all  my  railroad  friends  will  bear  me 
out  in  making  that  statement.  Of  course,  we  do  not  like  to  depreciate  our  own 
property,  but  the  best  railroads  in  this  country  west  of  the  Allegheny  Moun- 
tains are  very,  very  far  short  of  what  they  ought  to  be  to  give  the  service  that 
the  public  requires  and  has  the  right  to  demand,  or  would  have  the  right  to 
demand  if  they  paid  for  it. 

Again,  in  1917,  just  prior  to  the  entrance  of  the  United  States  into 
the  war.  President  Smith,  of  the  New  York  Central  Railroad,  stated : 

How  much  the  limited  capacity  of  our  transportation  lines  may  have  con- 
tributed to  present  high  prices  no  one  can  tell.  If  we  had  been  able  to  do  many 
of  the  things  that  we  know  needed  to  be  done,  the  capacity  would  now  be  much 
greater.  But  the  capital  was  not  to  be  had,  at  least  at  rates  which  v/e  could 
afford  to  pay.     (Fifteen  Per  Cent  case.  Ex  Parte  57,  vol.  8,  p.  230.) 

At  the  same  hearings,  1917,  President  L.  E.  Johnson,  of  the  Nor- 
folk &  Western,  expressed  the  following  opinion  regarding  the  ade- 
quacy of  the  railroad  equipment: 

My  study  of  the  situation  that  now  prevails  leads  me  to  the  conclusion  that 
it  is  not  so  much  a  shortage  of  freight  cars  that  causes  this  condition  as  a  short- 
age of  motive  power  first,  and  second,  the  inadequate  facilities  that  exist  in 
every  important  city  in  the  United  States.  That  is  what  is  holding  the  cars 
there  from  doing  their  normal  work.  If  the  roads  of  this  country  had  had 
the  money  in  the  past  and  could  have  expended  it  for  increased  facilities,  such 
as  double  tracks,  yards,  terminals,  etc.,  a  condition  of  this  sort  would  not  con- 
cern you  to-day  as  it  does.     (I.  C.  C.  Ex  Parte  57,  vol.  7,  pp.  93,  94.) 

To  the  same  effect  President  Samuel  Rea,  of  the  Pennsylvania 
Railroad,  stated  at  the  same  time  that  failure  to  provide  for  the  ad- 
ditional transportation  facilities  and  service — 

means  curtailment  of  expenses  and  capital  expenditures  in  a  period  of  the 
greatest  demand  for  railroad  transportation  service  this  country  has  ever 
known.  The  lack  of  sufficient  surplus  for  many  years  past  has  prevented  the 
railroads  from  providing  such  additions  and  improvements  in  advance  of 
traffic  demands.     (I.  C.  C.  Ex  Parte  57,  vol.  7,  p.  14.) 

Vice  President  A.  W.  Thompson,  of  the  Baltimore  &  Ohio  Rail- 
road, in  the  course  of  his  testimony  noted  that : 

For  the  past  10  years  the  Baltimore  &  Ohio  has  been  spending  for  better- 
ments, including  equipment,  an  average  of  $18,000,000  per  year.  Even  this 
expenditure  has  not  been  large  enough  to  keep  up  with  the  development  of  the 
business  of  the  Baltimore  &  Ohio,  and  during  the  past  year  lack  of  terminal 
facilities,  equipment,  and  certain  needed  improvements  along  the  line  of  road 
has  been  very  keenly  felt.     (I.  C.  C.  Ex  Parte  57  (1917),  vol.  8,  pp.  34G,  347.) 
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Tliosc  citations  indicate  clearly  that  in  the  view  of  at  least  certain 
prominent  railroad  ollicials,  the  dilKculties  of  the  railroads  were  not 
I)rini:irily  due  to  sudden  war-time  emero^encies,  but  were  the  result 
of  a  lonn^  l)eriod  of  time  (hirin<>:  which  railroad  additions,  better- 
ments, and  maintenance  liad  failed  to  keep  pace  witli  the  demands 
of  an  e_\|  ending  trallic.  While  it  is  possible  that  the  attitude  of  the 
railway  ollicials  may  have  been  influenced  in  some  de<^ree  by  the  fact 
that  they  were  at  the  same  time  asking  for  increased  transportation 
rates,  it  is  not  conceivable  that  such  positive  statements  could  have 
boon  made  by  responsible  officials  unless  conditions  wore  substan- 
tially as  described  by  them.  Moreover,  impartial  observers  had 
reached  practically  the  same  conclusions.  Thus  Commissioner  Dan- 
iels of  the  Interstate  Commerce  Commission  wrote  in  1917: 

The  ultimate  fact  is  that  the  American  railways  as  a  whole  are  at  present 
un.-ible  to  handle  the  total  volume  of  American  commerce  at  peak  load.  *  *  * 
The  essential  cause  of  this  unproparedfiess  is  that  in  recent  years  the  requisite 
additions  to  equipment  and  facilities  have  not  been  made.  *  *  *  It  appears 
indisputable  that  the  ca!)acity  of  our  rail  transportation  system  as  a  whole  has 
been  falling  astern  the  growth  of  population  and  the  demands  of  trathc.  (Rail- 
way Age,  Jan.  5,  1917.) 

The  banking:  and  financial  interests  take  a  similar  view.  Thus  the 
National  City  Bank  Bulletin,  June,  1920,  pp.  4—5,  says : 

p]very  industry  needs  more  capital  to-day,  but  not  one  needs  it  more  desper- 
ately than  the  transportation  industry.  The  railroads*  problem  is  the  more 
acute  because  they  must  make  up  past  deficiencies  as  well  as  prepare  for  future 
needs.  A  progressive  management  endeavors  to  keep  from  five  to  seven  years 
ahead  of  actual  traflic  demands.  To-day  the  railroads  are  far  behind  current 
demands.  The  blame  for  this  situation  rests  on  the  public,  not  on  the  railroad 
management.  After  the  adverse  decision  in  the  1911  rate  cases  t-he  amount 
of  new  money  which  the  railroads  were  able  to  raise  by  the  sale  of  their  se- 
curities steadily  diminished. 

Indeed,  there  seems  to  be  little  or  no  dissent  from  the  opinion  that 
the  railroads  for  a  considerable  period  at  least  have  been  under- 
equipped  and  underdeveloped.  There  is  much  discussion  and  even 
heated  controversy  as  to  where  the  blame  should  be  put — whether  the 
fault  has  been  due  to  financial  and  administrative  mismanagement 
or  to  circumstances  over  which  the  railroads  had  no  control.  The 
merits  of  this  controversy  have  no  place  here.  The  only  point  of 
present  interest  is  that,  without  regard  to  where  the  responsibility 
for  such  conditions  should  properly  be  placed,  the  railroads  are 
underequipped  to  meet  the  needs  of  the  country's  business. 

Granting,  then,  the  needs  of  the  railroads  for  extended  additions 
and  betterments  if  they  are  to  be  made  equal  to  the  transportation 
demands  of  the  countr}^,  two  questions  arise :  First,  precisely  what 
is  needed  and  what  the  cost  would  be,  and,  second,  whether  the 
amount  of  money  needed  can  be  secured. 

As  regards  the  cost  of  necessary  improvements,  experienced  rail- 
road men.  financiers,  and  students  have  made  estimates  varying  from 
$1,000,000,000  to  $2,000Xj00.000  per  year  over  a  series  of  years.  Upon 
this  point  ^Ir.  Julius  Kruttschnitt.  chairman  of  the  Southern  Pacific 
Co.,  speaks  from  a  long  and  wide  acquaintance  with  railroad  affairs. 
He  says: 

The  average  annual  capital  expenditures  for  the  construction  of  new  and 
the  betterment  of  existing  lines  for  the  10  years  preceding  1917  was  about 
$600,000,000,  but  as  the  purchasing  power  of  the  dollar  has  declined,  at  least 
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twice  this  amount,  or  $1,820,000,000,  per  annum,  will  be  needed  to  provide 
what  111*'  smaller  sum  did  formerly.  In  the  years  1918-19,  under  Govern- 
mtMJt  conlrol,  $SO(),(KK),OU()  only  was  spent.  (Annual  Report  of  the  Director 
(leneral  of  Railroads  for  1010.)  As  the  normal  expenditures  for  the  two  years 
should  have  been  $2,G40,(XJ0,(K)0,  capitul  expenditures  were  short  $1,834,000,000 
on  .lanuary  1,  1920,  and  llils  anjount.  in  addition  to  the  normal  annual  sura  of 
$1.820,0(K),00().  should  be  spent  in  1920  to  catch  up,  and  $1,320,000,000  should  be 
si)ent  annually  thereafter,  subject,  of  course,  to  reduction  ratably  with  any 
rise  in  the  purchasing  power  of  the  dollar  and  in  the  eflicient  use  of  existing 
facilities.     (Railway  Age,  Jan.  7,  1921,  p.  17.) 

President  Williird,  of  the  Baltimore  &  Ohio,  is  somewhat  more  con- 
servative, placing  the  capital  expenditure  needs  at  $1,000,000,000 
per  year : 

If  this  country  were  fully  developed  and  if  we  had  already  reached  the  peak 
load  which  the  railroads  will  be  expected  to  carry,  the  railroad  problem  would 
be  a  much  simpler  one  than  it  is  under  conditions  as  they  actually  do  exist. 
Our  country  has  not  stopped  growing.  It  is  far  from  being  fully  developed. 
Experience  of  the  past  demonstrates  clearly  that  at  least  $1,000,000,000  per 
annum  must  be  provided  as  a  minimum  for  capital  expenditures  for  new  equip- 
ment and  facilities  necessary  to  keep  the  i-ailroads  abreast  of  the  transporta- 
tion requirements  of  the  country.     (Address,  Dec.  9,  1920.) 

Probabl}^  the  most  careful  and  detailed  analysis  of  the  needs  of 
American  railroads  in  capital  expenditure  is  that  made  by  the  Rail- 
way Age  and  published  in  its  issue  of  January  2,  1920.  This  study 
was  made  by  engineering  experts  employed  by  the  Railway  Age  and 
is  based  upon  their  investigations  and  upon  the  statistics  of  the 
Interstate  Commerce  Commission.  The  conclusion  of  this  study 
was  that  the  needs  of  the  railways  were  such  as  to  require  capital 
expenditures  of  slightly  over  $6,000,000,000  during  the  succeeding 
three  years.    The  following  table  gives  the  detailed  estimates: 

Additional  main  track $1,  250,  000,  000 

Grade  revisions,  cut-offs,  elimination  of  curvature,  etc 600,  000,  000 

Engine  houses  and  shops 250,  000,  000 

Station   buildings 300,  000,  000 

Extensions 600,  000,  000 

Signals 52,  264,  000 

Freight    cars 1,  662,000,000 

Passenger   cars 532,000,  000 

Shop   equipment 61,  230,  000 

Locomotives 702,  786,  OCK) 

Total 6,  010,  280,  000 

Commenting  upon  these  figures,  the  Railwage  Age  remarks: 

It  should  be  observed  that  the  foregoing  figures  are  not  the  estimates  of  the 
total  amounts  which  should  be  spent  by  the  railroads  for  new  facilities  during 
the  next  three  years,  but  the  total  parts  of  what  should  be  spent  which  should 
be  charged  to  capital  account.  In  other  words,  this  estimate  roughly  estimates 
the  amount  of  new  capital  which  the  railroads  should  raise  and  invest  during 
the  next  three  years  to  bring  their  facilities  abreast  of  the  needs  of  American 
commerce. 

In  order  to  show  that  its  estimate  of  $6,000,000,000  was  a  conserva- 
tive one,  the  Railway  Age  compares  it  with  estimates  made  by. 
James  J.  Hill  in  1907: 

As  bad  as  were  the  congestion  of  traffic  and  car  shortage  in  the  years  1906 
and  1907,  they  were  not  as  bad  as  they  have  been  within  the  last  three  years. 
In  1907,  however,  James  J.  Hill  estimated  that  in  order  to  put  the  railways 
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In  slmpe  satis-fnctorlly  to  handle  the  commerce  of  the  country  there  should 
be  iiivosti'd  in  tbeui  during'  the  next  five  yours  a  total  of  $5.0(J<i,(K)0,000,  or 
S1.(HH).IHH).(KX>  n  year.  Now  $2,(HK).(X)0.000  would  not  at  prosciit  wages  and 
pri('(>s  provide  any  uiore  railroad  facilities  than  $1,000,000,000  did  in  1007. 
Therefore,  our  estimates  as  to  what  should  be  done  per  year  for  three  years  is 
no  larj^er  than  Mr.  Hill's  estimate  in  1007  as  to  what  should  be  done  per  annum 
for  live  years. 

Furthermore,  it  is  highly  interesting  to  note  that  when  allowance 
is  made  for  changes  in  prices,  the  estimate  of  the  Railway  Age 
approximates  ver}'  flosely  the  one  made  by  the  Association  of  Rail- 
way Kxt^cutives  before  a  joint  congressional  committee  in  1916.  This 
estimate  of  capital  needs  called  for  $1,250,000,000  per  year  over  a 
period  of  10  years.  The  method  of  arriving  at  these  figures  is  ex- 
plained as  follows: 

We  have  had  that  subject  studied  and  in  due  time  the  exact  methods  of 
that  study,  the  way  it  was  carried  on,  the  figures  which  have  be(»n  defluced 
from  it,  will  be  presented  for  your  consideration.  I  will  now  simply  give  you 
the  method  and  state  conclusions. 

In  our  effort  to  ascertain  what  are  the  reasonable  needs  of  the  future,  we 
have  studied  the  growth  of  population,  industries,  and  commerce  during  the 
past  20  or  more  years  and  the  growth  and  development  of  railway  traffic  and 
of  facilities  and  equipment  during  the  same  period.  We  have  tried  to  show 
what  the  percentage  of  increase  year  by  year  has  been  during  that  period ;  how^ 
the  property  has  grown,  how  the  traffic  has  gi*own,  and  how  the  railroad  facili- 
ties have  grown  to  take  care  of  it.  Tlie  result  is  this,  from  the  growth  of 
population,  industries,  and  commerce  during  this  period,  this  has  been  found : 

First,  that  the  wealth  of  the  country  has  increased  at  the  rate  of  8  to  9 
per  cent  per  year,  and  that  the  same  ratio  has  held  good  in  the  demand  for 
transportation. 

Second,  that  the  forces  that  have  operated  in  this  growth  and  development 
in  the  past  apparently  continue  still  in  full  operation  and  may  reasonably  be 
expected  so  to  continue  for  the  next  10  or  15  years. 

Third,  that  the  investment  in  railway  facilities  in  order  to  meet  the  en- 
larged requirements  of  the  future  because  of  this  continued  growth  and  in 
order  to  fulfill  the  duties  and  obligations  imposed  upon  the  railways  by  the 
public,  must  therefore  also  proceed  at  a  corresponding  annual  rate  of  increase. 

We  take,  then,  8  per  cent  as  the  result  of  these  figures  to  indicate  the  annual 
growth  that  must  be  provided  for  in  railroad  facilities  of  all  sorts  in  order  to 
keep  up  with  the  8  per  cent  of  increase  in  the  business  of  the  country  and  the 
result  of  that  is  that  during  the  next  10  years  there  will  be  needed  approxi- 
mately $1,250,000,000  a  year  in  order  not  to  constrict  the  business  and  produc- 
tive energies  of  the  country  and  in  order  to  supply  them  reasonably  with  the 
facilities  which  this  growing  business  will  require.  Now,  these  figures,  of 
course,  are  not  accurate ;  these  figures  indicate  a  mere  attempt  to  forecast  within 
some  sort  of  reasonable  limit  the  needs  of  the  railroads  and  the  public  interest 
annually  during  the  next  10  years.  Those  figures  apply  only  to  the  amount  that 
will  be  required  to  increase  your  facilities ;  they  do  not  contemplate  the  amount 
that  will  be  required  to  refund  your  maturing  debt.  From  the  best  informa- 
tion that  we  can  obtain,  there  will  be  required  to  refund  maturing  debts  during 
that  time  a  sum  approximating  $250,000,000  a  year,  so  that  the  requirements  of 
the  railroads  for  new  money  during  the  period  to  which  I  allude  are  estimated 
by  us  to  be  $1,500,000,000  a  year.  (Hearings  before  Joint  Committee  of  the 
Senate  and  House  of  Representatives  on  Interstate  and  Foreign  Commerce, 
under  Senate  joint  resolution  No.  60,  to  investigate  Government  control,  regu- 
lation and  owTiership  of  interstate  public  utilities,  1916 ;  pp.  37-39 ;  oral  argu- 
ment of  Alfred  T.  Thom,  counsel  for  Association  of  Railway  Executives.) 

All  of  these,  as  well  as  other  estimates  of  the  capital  needs  of  the 
railroads  must,  of  course,  be  interpreted  in  the  light  of  the  price  levels 
existing  at  the  time.  Thus,  the  Railway  Age's  estimate  of  $6,000,- 
000,000  was  made  at  the  beginning  of  1920  when  prices  were  almost 
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at  their  peak.  Since  then  prices  in  p^eneral  have  declined  between 
30  and  40  per  cent.  This  would  make  the  present  cost  of  this  esti- 
mate aiboiit  $4,000,000,000.  On  the  otlier  hand,  Mr.  Hill's  estimate 
of  $5,000,000,000  in  five  years  was  made  in  1907  when  prices  were 
some  IM)  per  cent  lower  than  they  arc  now,  and  the  estimate  of  the 
Association  of  Kailway  Executives  of  $1,250,000,000  per  year  for  10 
years  was  made  in  1916  when  prices  were  considerably  lower  than 
at  present.  It  is  impossible  to  forecast  with  any  accuracy  the  future 
trend  of  prices,  but  it  seems  reasonably  certain  that  the  prices  of 
those  things  which  the  railroads  buy  in  largest  quantities  will  not 
fall  on  the  average  much  below  the  present  level,  at  least  for  a  con- 
siderable period  of  time. 

In  addition  to  estimates  of  capital  needs  made  by  railroad  officials 
and  others  in  close  touch  with  railroad  affairs,  such  needs  may  be 
approximated  by  analyzing  the  statistical  material  contained  in  the 
reports  of  the  Interstate  Commerce  Commission.  This  information 
has  been  made  careful  use  of  by  the  Railway  Age  in  its  above-men- 
tioned study  published  in  its  issue  of  January  2,  1920.  Most  of  the 
figures  cited  below  are  taken  from  this  source,  after  checking  as  far 
as  possible  with  the  original  data. 

The  normal  growth  of  freight  traffic  in  the  United  States  is  sus- 
ceptible of  reasonably  accurate  measurement,  and  a  comparison  of 
the  number  of  freight  cars  constructed  each  year  with  the  normal 
yearly  increase  in  traffic  will  show  the  car  needs  of  the  railroads. 
The  estimate  of  the  Railway  Age  regarding  future  traffic  growth  is 
presented  here.  This  was  made  in  1920  before  the  recent  depression, 
and  is  therefore  in  error  regarding  present  conditions.  On  the  other 
hand,  the  computing  principle  used  is  a  sound  one.  and  in  spite  of 
the  present  depression,  it  is  to  be  expected  that  traffic  will  sooner  or 
later  be  restored  to  the  upward  curve  it  has,  on  the  whole,  been  fol- 
lowing over  a  long  period  of  time,  due  to  the  steady  upward  curve  of 
population  and  business. 

The  figures  in  the  following  table  show  the  actual  freight  traffic 
from  1904  to  1918,  and  also  the  computed  normal  traffic  from  1904 
to  1926. 

Since  the  rate  of  increase  of  the  freight  traffic  is  made  up  of  two 
factors,  (1)  the  rate  of  increase  of  the  population  and  (2)  the  rate 
of  increase  of  the  ton-miles  per  inhabitant,  it  follows  that  with  these 
two  rates  known  the  normal  rate  of  increase  in  the  traffic,  which  is 
the  product  of  the  two,  can  be  determined.  Furthermore,  if  the  nor- 
mal traffic  for  any  year  in  the  period  is  known,  the  normal  traffic  for 
the  other  years  can  be  computed.  The  data  on  the  normal  freight 
traffic  in  this  study  are  based  on  the  ton-mileage  for  1911,  as  this 
represents  a  fair  average  between  heavy  and  light  traffic.  The  nor- 
mal rate  of  increase  of  the  traffic,  as  calculated,  varies  progressively 
from  4.40  per  cent  in  1911  to  4.14  per  cent  in  1921.  The  table  has 
been  extended  ahead  to  1926  in  order  to  show  the  probable  traffic  in 
future  years,  and  backward  to  1904  to  demonstrate  how  closely  the 
rate  of  increase  computed  checks  with  the  average  traffic  during  the 
period  1904  to  1911. 
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Pascal  year. 

Actual. 

Normal. 

Calsndar  year. 

Actual. 

Normal. 

1904 

171,522,000.000 
18(>,463,000,000 
215,  S7S,000,(XX) 
236, 601,  IKK).  (KX) 
21S,3S2,000,(KK) 
21.x,  S()3, 0(H),  (KK) 
255. 017,  0(K),  (XX) 
253.7.S4,000,000 
264,081,000,000 
301,399,000,000 
288, 320, 000, 000 
273,  913,  000,  000 
339,870,323,000 

1 
180,015,000,000 
191.735,000,000 
2();V  cm,  (KK),  (XK) 
21 2, 990.  mX).  000  ■ 
222, 63.5,  (XX),  0(K)  . 
2:V2,  640,  (XK),  (XX)  i 
243,  020,  (KX), 000 
253, 784,  CKX),  000 
264, 945,  000,  000 
276, 515,  000,  000 
288,510,000,000 
300,950,000,000 
313,840,000,000 

1916 « 

362,  444,  397,  000 
394,  405,  409,  (KX) 
40.5,  .379,  284, 000 
364,2.36,958,000 
409,970,656,000 

320, 4.5.5,  000, 000 
3.34,  UK),  (KK),  000 
348.24.5,000,000 
362.  890,  (KK),  000 
37S,  075,  000,  000 
39.3,  815  0(K)  000 

\9(V> 

1»HX> 

1917  « 

191.S1 

1919* 

1920 » 

l'.X)7 

liX)S 

\9C9 

1921 

1910 

1922 

410,12.5,000,000 
427,  0.30,  000, 000 
444,  .540,  000,  fKX) 
462,  7(K).0(K),000 
481,615,000  000 

1911 

1923 

1912 

1924 

1913 

1925  . 

1914 

1926 

19152 

19161 

»  Based  on  data  contained  in  the  Railway  Age,  Jan.  2,  1920. 


*  Class  I  only. 


In  order  to  determine  the  number  of  cars  that  will  be  necessary  to 
handle  the  estimated  normal  traffic  for  any  given  future  year,  it  is 
necessary  to  consider  the  normal  rate  of  increase  in  car  capacity  and 
the  averao^e  ton-miles  per  ton  capacity  per  year.  The  figures  for 
recent  years  are  as  follo^Ys: 

Freight  car  mileage  and  average  load} 


Fiscal  year. 


Revenue 

car-miles 

per  car 

per  day. 


Tons  per 
loaded 


Revenue 

ton-miles 

per  car 

per  day. 


Average 

capacity 

of  car. 


Ratio 

average 

load  to 

capacity, 

per  cent. 


Ton- 
miles  per 
ton  ca- 
pacity 
per  year. 


1905 

1906 

1907 

I'^OS, 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1916  (calendar  vear) 

1917 ■ 

1918 

1919  (9  months) 


16.3 
17.0 
16.5 
14.6 
1.5.0 
16.5 
16.0 
16.2 
17.2 
16.1 
15.2 
17.8 
18.5 
18.8 
17.6 
15.2 


18.1 
18.9 
19-7 
19.6 
19.3 
19.8 
19.7 
20.2 
21.1 
21.1 
21.2 
22.4 
22.8 
24.8 
26.6 
27.9 


298 
321 
325 
286 
290 
327 
315 
326 
363 
340 
328 
399 
422 
466 
469 
425 


30.7 
32.1 
33.7 
34.8 
35.3 
35.9 
36.9 
37.5 
38.3 
39.1 
39.8 
40.6 
41.0 
41.5 
2  41.9 
»42.2 


59.0 
59.0 
58.5 
56.3 
54.7 
55.2 
53.4 
53.9 
55.1 
54.0 
53.2 
55.1 
55.6 
59.8 
63.5 
65.1 


3,500 
3,6.50 
3,520 
3,010 
3,000 
3,320 
3,120 
3,180 
3,460 
3,180 
3,000 
3,690 
3,760 
4,130 
4,090 
3,670 


1  From  data  contained  in  the  Railway  Age;  1913  to  1916  include  Class  I  and  II  roads  only;  1918  and  1919 
include  Class  I  roads  only. 
*  Estimated. 

By  referring  to  the  table  of  freight  traffic  it  will  be  noted  that 
the  ton-mileage  is  high  in  years  of  abnormally  heavy  traffic,  but 
decreases  again  when  the  business  falls  off.  Although  "^there  is  con- 
siderable variation  in  the  figures,  from  a  minimum  of  3,000  in  1909 
and  1916  to  4,130  in  1917,  there  has  been  no  general  change  over  this 
period.  During  the  first  nine  months  of  1919  the  traffic  was  handled 
at  the  rate  of  3,670  ton-miles  per  ton  of  capacitv  per  vear,  which 
corresponds  very  closelj  with  the  figure  for  1906.*^  All  the  data  in- 
dicates that  the  variation  from  j^ear  to  year  is  largely  due  to  the 
relation  between  the  demand  for  cars  and  the  supply. 
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It  is  evident,  therefore,  since  1  ton  of  froinrht-car  capacity  should 
be  provided  for  every  3,500  ton-miles  to  be  moved  durinor  the 
year,  that  the  aggrep^ate  capacity  of  the  cars  should  increase  at 
the  same  rate  as  the  traflic.  This  has  not  been  the  case,  as  is  shown 
by  the  table  reproduced  below. 

Freight  traffic  and  car  capacity. 


Fiscal  year. 


Freight  trafflc, 
In  ton-miles. 


Number  of 
freight  cars. 


Capacity  of 

freiRht  cars, 

tons. 


Capacity  in 

tons  multiplied 

by  3,500. 


1905 

1900 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915» 

19161 

1916  1  (calendar  year). 


186, 463, 
215,  877, 
236,601, 
218,381, 
218, 802, 
255, 016, 
253,  783, 
264, 080, 
301, 398, 
288, 319, 
276, 830, 
343, 099, 
365, 771, 


109, 510 
551,241 
390, 103 
554,802 
986, 929 
910,451 
701, 839 
754, 058 
752, 108 
890, 210 
302, 723 
937. 805 
824. 741 


1,731,409 
1,837,914 
1,991,557 
2, 089, 302 
2, 073, 606 
2, 135, 121 
2,195,511 
2, 215,  549 
2, 273, 564 
2, 325, 647 
2, 3.56, 338 
2, 326, 987 
2, 358, 169 


53, 255, 083 
59, 059,  302 
67,033,324 
72, 6G3, 6G5 
73, 137,  546 
76,  578, 735 
81,077,028 
82,  965, 418 
86,  978, 145 
90,  977, 098 
92, 237, 691 
92, 945, 535 
95,124,679 


186, 200. 
207, 000, 
235, 000, 
254,000. 
256, 000, 
268, 000, 
284,000, 
290, 000, 
304, 500, 
319,000, 
323,000, 
326,000, 
333, 000, 


000,000 
000,000 
000,000 
000,000 
000,000 
000,000 
000,000 
000,000 
000,000 
000,000 
000,000 
000,000 
000.000 


CLASS  I  ROADS   ONLY. 


1916 

1916  (calendar  year) . 

1917  (calendar  year) . 


339,870,323,675 
362, 444, 397, 129 
394,  465, 400, 493 


2, 236, 312 
2,253,111 
2, 301, 947 


90, 766, 094 
92, 280, 335 
95, 467, 054 


318, 000, 000, 000 
323,000,000,000 
333, 000, 000, 000 


1  Includes  Class  I  and  Class  11  roads  only. 

Figures  for  the  years  1908  to  1915,  inclusive,  do  not  include  figures  of  switching  and  terminal  companies. 

In  1906  and  1907  the  car  capacity  was  not  as  great  as  the  traffic. 
During  the  years  1908  to  1914  there  was,  on  the  whole,  a  plentiful 
supply  of  cars,  which  increased  at  a  rate  sufficient  to  keep  a  surplus 
during  practically  the  entire  period.  Since  that  time,  however,  the 
additions  to  the  freight  equipment  have  been  far  from  adequate. 

In  the  fiscal  year  1914  the  traffic  fell  off  very  markedly,  and  the 
number  of  freight  cars  ordered  in  that  year  was  only  80,264.  The 
fiscal  year  1915  was  also  a  period  of  business  depression,  and  since 
1916  higher  costs  and  war  conditions  reduced  the  purchases;  conse- 
quently between  1914  and  1921  there  was  not  a  single  year  when  the 
new  cars  bought  were  sufficient  to  take  care  of  the  normal  increase 
in  traffic. 

Class  I  roads  in  1918  had  2,325,562  freight  cars,  with  an  aggre- 
gate capacity  of  approximtely  97,000,000  tons.  The  increase  in  ca- 
pacity during  1919  was  probably  not  more  than  1,500,000  tons,  mak- 
ing the  capacity  at  the  beginning  of  1920,  98,500,000  tons.  Adding 
to  this  the  figures  for  the  Class  II  and  Class  III  roads,  which  own 
about  2.7  per  cent  of  all  railroad  freight  cars,  would  bring  the  total 
capacity  for  all  roads  to  101,000,000  tons.  Under  normal  conditions 
this  capacity  would  be  sufficient  to  handle  an  annual  traffic  of 
354,000,000,000  ton-miles,  but  since  the  traffic  in  1920  amounted  to 
409,000,000,000  ton-miles  it  is  evident  that  there  was  not  enough 
equipment  to  handle  it  in  a  satisfactory  manner.  On  the  basis  of 
3,500  ton-miles  per  ton  of  capacity  per  year,  1920  traffic  would  have 
required  a  car  capacity  of  116,850,000  tons,  or  about  16,700,000  tons 
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moro  tlian  was  available.  As  (he  avorac:c  capncity  of  rars  now  l)iiilt 
is  50  tons,  this  woiiKl  iiulicate  a  shortage  oi"  315,000  cars. 

The  tralHc  of  li)20  was  hi<ijh  but  not  very  much  hi<>:her  than  callod 
for  by  the  normal  rate  of  increase,  which  indicated  a  normal  traflic 
of  about  400,000,000,000  ton-miles  in  IDiiO.  On  this  basis  the  car 
shortage,  as  computed  above,  would  have  been  2G'J,000.  With  the 
passing  of  the  pi'esent  business  depression  the  normal  expected 
traflic  would  be  at  least  400,000,000,000  ton-miles.^ 

In  addition  the  railroads  should  provide  for  the  necessary  cars 
to  handle  future  increases  in  traffic,  to  make  up  for  deferred  retire- 
ments, to  care  for  normal  retirements,  etc.  The  total  number  of 
cars  needed  to  meet  all  these  requirements  during  the  next  three  nor- 
mal years  is  estimated  b}^  the  Railway  Age  as  follows : 

To  make  up  the  present  shortage 262,000 

To  provide  an  adequate  surplus 100,000 

To  take  care  of  increases  in  traffic 126,  000 

To  make  up  for  deferred  retirements 40,  oOO 

To  care  for  normal  retirements 174,900 

Total  cars  needed  in  three  years 712,  400 

Annual   requirements 237,500 

Commenting  upon  this  table  the  Railway  Age  says : 

This  is  a  conservative  estimate  of  the  equipment  needed  only  by  the  railroad 
companies  of  this  country.  The  private  car  lines  own  about  200,000  freight 
cars  and  the  Canadian  roads  have  also  about  200,000.  If  the  new  equipment 
needed  by  these  car  owners  bears  the  same  relation  to  the  total  number  owned 
that  prevails  for  the  railroads  in  the  United  States,  the  car  building  plants  of 
this  country  and  Canada  should  be  called  upon  to  furnish  830,000  cars  during 
the  next  three  years. 

The  cost  of  the  712,000  freight  cars  thus  estimated  to  be  needed 
during  the  three-year  period  was  estimated  by  the  Railway  Age  at 
approximately  $2,000,000,000. 

The  intervention  of  the  severe  business  depression  of  1921  post- 

Eoned  the  immediate  need  of  the  railroads  for  cars,  as  thus  estimated, 
ut  the  postponement  may  be  regarded  as  merely  temporary,  as  the 
period  of  depression  must  sooner  or  later  terminate.  Moreover,  the 
present  period  of  low  traffic  leads  to  a  more  rapid  than  usual  deterio- 
ration and  deferment  of  equipment,  as  the  roads  necessarily  have  to 
economize  to  the  maximum  and  can  do  so  most  readily  upon  these 
charges.  The  result  is  that  the  restoration  of  normal  traffic  demands 
is  almost  certain  to  find  the  railroads  even  more  poorly  equipped  to 
handle  it  than  they  are  at  present. 

Turning  to  the  question  of  motive  power,  available  statistics  show 
that  a  large  number  of  locomotives  will  be  necessary  to  handle  the  nor- 
mal and  steadily  increasing  traffic.  Disregarding  the  present  traffic 
depression,  as  meaning  no  more  than  a  postponement  of  the  railroads' 
needs,  the  estimates  made  b}^  the  Railway  Age  (Jan.  2, 1920)  may  be 
taken  as  indicating  the  requirements  of  the  railroads  as  regards  loco- 
motive building  and  replacement.  These  estimates  and  the  reasons  ad- 
vanced for  them  are  summarized  in  the  following  paragraphs. 

1  The  above  computations  regarding  car  supply  are  "based  on  conditions  at  the  banning 
of  1920,  as  no  later  figures  are  readily  available.  It  is  known,  however,  that  the  increase 
in  cars  during  19-0  was  slight  and  not  sufficient  to  make  up  for  any  appreciable  part  of 
the  existing  deficiency  ;  and  that  during  1921  the  roads  have  been  practicing  the  most  rigid 
economies,     (See  Railway  Age,  Jan.  7,  1921,  p.  14-i.) 
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Du riling  tlic  war  a  ^reat  inaiiy  locomotives  were  contmued  in  serv- 
ice that  would  probably  have  been  retired  under  normal  conditions. 
At  a  low  estimate  the  deferred  retirements  would  amount  to  5,000  loco- 
motives and  regular  retirements  to  7,000  locomotives  of  an  average 
tractive  power  of  about  '24,()()()  pounds  for  tlie  next  three  years.  This 
makes  a  total  of  about  290,000,000  pounds  of  tractive  power  to  be  built 
to  replace  deferred  and  regular  retirements. 

Had  the  average  tractive  power  of  locomotives  increased  in  recent 
years  only  at  the  same  rate  as  in  the  decade  just  prior  to  the  European 
war  the  averat^e  tractive  power  of  locomotives  to-day  would  be  38,000 
to  40,000  pounds,  and  it  would  require  about  18,000  of  such  units  to 
furnish  the  amount  of  new  motive  power  required.  However,  the 
tendency  has  been  to  greatly  increase  the  power  of  each  unit,  and  on 
the  basis  of  locomotives  built  recently  it  would  require  7,542  freight 
locomotives  of  60,000  pounds  average  tractive  effort,  3,218  passenger 
locomotives  of  44,000  pounds  average  tractive  effort,  and  2,417  switch- 
ing locomotives  of  40,000  pounds  average  tractive  effort  to  handle  the 
increase  in  traffic  and  to  replace  obsolete  locomotives  which  should  be 
retired  during  the  next  three  years,  making  a  total  of  13,177  locomo- 
tives of  modern  design  that  should  be  built  in  the  three-year  period. 

If  the  normal  rate  of  increase  in  motive  power  which  took  place  dur- 
ing the  decade  ending  with  the  year  1914  had  continued  without  in- 
terruption during  the  succeeding  years  the  aggregate  tractive  power 
available  at  the  end  of  the  year  1918  w^ould  have  been  about  3,430,- 
000,000  pounds.  The  actual  aggregate  tractive  power  available  on 
December  31,  1918,  was  3,196,648,349  pounds,  a  shortage  of  35,600,269 
pounds.  If  the  retirements  of  unfit  and  obsolete  locomotives  had  been 
made  at  the  same  rate  as  in  the  years  prior  to  1914  this  shortage  would 
probably  have  amounted  to  350,000,000  pounds. 

Based  upon  these  estimates  as  regard  the  number  of  locomotives 
needed  during  the  next  three  years  of  normal  activity,  the  follow- 
ing estimates  of  cost  are  computed : 

Normal  increase  in  pound  tractive  power : 

Freight  locomotives 261,  928,  000 

•  Unclassified  locomotives 8,099,000 

Passenger  locomotives 81,  988,000 

Switching  locomotives 55,  985,  000 

Total 408,  000,  000 

Deferred  and  normal  retirements  in  pound  tractive  power: 

Freight   locomotives 190,  472,  000 

Passenger  locomotives 59,  613,  000 

Switching  locomotives 40,  712,000 

Total 290,  797,  000 

Cost  of  replacing  retirements : 

3,175  freight  locomotives $260,350,000 

1,332  passenger  locomotives 79,  920,  000 

1,017  switching  locomotives 40,  680,  000 

Total 380,  950,  000 

Cost  of  retirements  when  built: 

9,320  freight  and  unclassified  locomotives '_  142,  400,  000 

2,760  passenger  locomotives ^ 41,700,000 

1,920  switching  locomotives ' 21,300,000 

Total ,,,,,, 205,  400,  000 
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S'ornial  increase  and  retirements 
Deferred  retirements 

Total 

Hverape  per  year  for  three  years. 


Tractive 
power. 


Poundit. 

4()7,9W,000 
290.797.000 


698,796,000 
232,599,000 


Number 
of  loco- 
motives. 


7. 6r>3 
5,  .')24 


13,177 
4.392 


Cost. 


f.'-.27,2r>4,noo 

38(),9rj0,000 


908,2^,000 
302,735,000 


The  cost  of  locomotives  to  be  retired  is  taken  as  equal  to  the  cost 
in  the  3'ear  1905,  when  freight  locomotives  cost  $15,250,  passenger 
locomotives  $15,100,  and  switching  locomotives  $11,100.  This  will 
retire  from  service  locomotives  costing  $205,400,000  when  built,  and 
the  capital  expenditures  of  the  railroads  for  locomotives  will  there- 
fore be  $702,804,000  in  three  years,  as  shown  below : 

Total  cost  of  locomotives  to  be  built  in  three  years $008,204,000 

Total  cost  of  locomotives  to  be  retired  in  three  years 205,  400,  000 

Addition  to  capital  expenditures 703,804,000 

The  stagnation  in  railroad  development  is  further  indicated  by  the 
decrease  in  the  mileage  of  new  lines  constructed.  During  1919  a 
total  of  685.98  miles  of  new  railway  lines  was  completed  and  placed 
in  service  in  the  United  States.  This  establishes  a  new  low  record 
since  the  Civil  War.  the  lowest  previous  record  being  722  miles  con- 
structed in  1918.  The  following  table  shows  the  miles  of  new  line 
(first  track)  completed  in  the  United  States  since  1893 : 


Miles  of  new  line  {first  track)  completel  in  the  United  States  since  1893. 


1804 1,760 

180.-^ 1,420 

1806 1,602 

1807 2,100 

1808 3,265 

1800 4,569 

1900 4,804 


1001 5,368 

1002 6.026 

1003 .5,6.52 

1004 3.832 

1005 4,388 

1006 5,623 

1007 5.212 


1008 3.214 

1000 3,748 

1010 4,122 

1011 3.066 

1012 2.007 

1013 3.071 

1014 1,  532 


1015, 
1016. 
1017_ 
1018. 
1010. 
1020. 


0.33 
1,008 
070 
721 
686 
314 


As  great  as  has  been  the  reduction  in  new  mileage  constructed  dur- 
ing the  last  few  years,  the  situation  becomes  even  more  serious  when 
an  examination  is  made  of  the  miles  of  line  abandoned  during  the 
same  period.  Thus  a  total  of  535  miles  of  line  are  reported  as  aban- 
doned in  1920.  exceeding:  by  221  miles  the  total  track  constructed 
during  that  year.  Operation  has  been  discontinued  on  over  1,300 
more  miles  of  line  than  have  been  built  during  the  last  four  years. 
During  the  three  years  from  1917  to  1919.  inclusive,  operation  was 
abandoned  on  4.032  miles  of  line,  and  in  the  same  period  only  2.700 
miles  of  extension,  branches,  and  other  new  lines  were  completed 
and  placed  in  service. 

The  above  figures  are  for  new  first  track.  Equally  striking,  how- 
ever, are  the  figures  for  construction  of  second,  third,  and  other 
trackage,  as  this  secondary  trackage  bears  directly  upon  the  operat- 
ing efficiencv  of  the  railroads.  For  second  track,  new  construction 
fell  f rom_  682  miles  in  1918  and  405  in  1919  to  but  91  in  1920 :  and 
only  2  miles  of  third  track  were  built  in  1920  as  compared  with  77 
miles  in  1918  and  28  miles  in  1919. 
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The  mileage  in  the  eastern  district,  where  the  conorestion  has  been 
the  greatest,  shows  a  continual  decrease  since  1915,  as  will  be  seen 


from  the  following: 


Dec.  31,  1918 
Dec.  31,  1917 
Dec.  31,  191« 
June  30,  1916 
Juue  30,  1915 


Total  mileage 

owned 
(singlo-track). 


Milen. 

2.'-)3, 528. 87 
253,026.13 
2.54, 045.  83 
2.51,2.')0.  62 
253. 788. 64 


Eastern 
district. 


Miles. 
61,016.63 
61,120.98 
61, 141.  .56 
61, 243.  19 
61,361.34 


Southern 
district. 


Miles. 

51,428.24 

51,405.65 

51,572.71 

51,620.39 

51,373.03 


Western 

district. 


Miles. 

141,084.00 

141, 009.  .50 

141,331.5<i 

111,387.01 

141,054.27 


The  needs  of  the  railroads  for  additional  trackage,  motive  power, 
and  cars  are  thus  seen  to  be  pressing.  But  even  still  more  important, 
perhaps,  though  less  evident  to  superficial  consideration,  is  the  prob- 
lem of  terminal  facilities.  The  terminal  is  the  heart  of  the  present 
transportation  problem.  The  Railway  Age  (Jan.  2,  1920),  refers  to 
the  subject  as  follows: 

It  (the  supply  of  proper  terminal  facilities)  probably  means  more  to  the 
producing  and  consuming  public  in  the  matter  of  delays,  inconvenience,  and 
transportation  burdens  than  any  other  phase  of  transportation.  Generally 
speaking,  cities  and  railroad  traffic  have  outgrown  existing  terminal  facilities. 
The  outstanding  shortcoming  in  railroad  transportation  is  inadequate  terminals, 
and  there  can  be  no  successful  solution  of  the  railroad  problem  w^hich  does 
not  provide  for  their  betterment. 

And  again  in  the  same  article : 

One  of  the  weak  links  in  the  chain  of  American  preparedness  has  been  an 
insufficiency  of  terminal  facilities,  notably  in  the  East.  Tlie  great  transporta- 
tion lesson  learned  through  the  experience  of  the  war  has  been  that  the  rail- 
roads have  not  kept  pace  in  their  outlay  for  rolling  stock  and  terminal  facilities 
with  the  growing  needs  of  the  public,  even  aside  from  the  war  emergency. 

Inadequate  terminal  facilities  mean  congestion  of  traffic  and  may 
easily  overbalance  the  economies  incident  to  better  track,  better  en- 
gines, better  cars,  and  better  loading.  The  seriousness  of  the  situa- 
tion was  accentuated  during  the  war  when  speed  of  distribution  was 
particularly  important  and  when,  at  the  same  time,  the  high  cost  of 
building  led  to  a  minimum  amount  of  new  terminal  construction. 
This  condition  also  continued  in  the  period  following  the  armistice. 
Thus  the  Railway  Age  in  1921  (Jan.  7),  said: 

There  is  no  question  but  that  the  terminal,  speaking  in  the  sense  of  yard 
trackage,  has  been  and  continues  to  be  the  neck  in  the  bottle  of  railway  trans- 
portation. Even  congestion  of  main  tracks  can  frequently  be  ascribed  to  the 
inability  to  receive  trains  promptly  at  terminals.  Generally  speaking,  yard 
tracks  are  being  used  more  intensively  than  any  other  portion  of  the  railway 
plant  and  as  a  consequence  there  is  practically  no  reserv^e  capacity  for  periods 
of  extraordinary  traffic  or  reductions  in  the  effectiveness  of  the  operating  forces 
such  as  took  place  in  the  course  of  the  outlaw  switchmen's  strike  last  spring. 
The  amount  of  money  expended  for  additional  yard  tracks  and  sidings  has  been 
the  largest  item  in  roadway  expenditures,  and  will  no  doubt  continue  to  absorb 
a  large  portion  of  appropriations.  The  indications  are  that,  as  in  the  past 
three  years,  this  money  will  be  devoted  largely  to  minor  additions  here  and 
there  for  the  purpose  of  correcting  the  defects  or  deficiencies  in  existing  yards, 
or  for  the  construction  of  relatively  small  new  terminals.  It  is  interesting  to 
note  in  this  connection  that  work  on  only  two  freight  terminals  of  first  magni- 
tude was  undertaken  during  the  three  past  years.  In  the  New  Haven's  Cedar 
Hill  yard  the  work  is  only  partially  complete,  while  that  on  the  Illinois  Cen- 
tral's Markham  yard  was  suspended  soon  after  starting. 
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Bolt  lino  construction  of  the  nature  carried  out  by  the  Chicago  and  North 
Wostorn  at  Milwaukee  and  Chicajjo  in  the  period  just  previous  to  the  war  has 
beiMi  consi)icuous  hy  its  absence,  and  a  number  of  such  projects  postiK)ned  as  a 
consequi'nce  of  the  war  nnist  soon  come  up  aj^ain  for  consideration.  As  a  sinjjle 
instance  may  be  mentioned  the  proposed  belt  lin(»  of  the  (Jreat  Northern  around 
St.  Paul.  One  item  of  considerable  promise  is  that  of  Hood  li^ditinj;  of  new  and 
existinu:  yards  as  a  means  of  exi)editing  operation,  cutting;  down  daniaj,'e  and 
discourM.Lrin.c:  jiilferinK-  Yard  improvements  form  an  important  part  of  the 
current  budgets. 

The  terminal  problem  is  often  complicated  bv  the  bridge  problem. 
The  instance  of  Cincinnati  was  cited  at  considerable  lenofth  by  Mr. 
McAdoo  in  a  statement  before  the  Interstate  Commerce  Committee 
of  the  United  States  Senate  (Jan.  3  and  4,  1919,  pp.  32-34)  : 

A  concrete  illustration  will  help  to  emphasize  the  present  difficulties.  Cin- 
cinnati is  an  important  gateway  between  the  North  and  the  South. 

Three  important  railroads,  the  Chesapeake  &  Ohio,  the  Louisville  &  Nash- 
ville, and  the  Cincinnati  Southern,  reach  Cincinnati  by  crossing  the  Ohio  lUver. 
Five  other  important  railroads,  the  Big  Four,  the  Baltimore  &  Ohio,  the  old 
Cincinnati,  Hamilton  &  Dayton,  now  the  Erie,  the  I*ennsylvania,  and  the  Nor- 
folk (S:  Western,  reach  Cincinnati  on  the  north  bank  of  the  Ohio  River.  The 
interchange  of  traffic  between  these  lines  at  Cincinnati  is  enormous,  and  the 
general  public  has  a  vital  interest  in  this  interchage  being  accomplished  with 
the  least  possible  delay  and  expense,  l^et  conditions  are  such  that  in  times 
of  heavy  traffic  Cincinnati  is  badly  congested  with  freight  and  the  ability  of 
all  the  railroads  mentioned,  not  only  with  respect  to  handling  traffic  through 
Cincinnati,  but  with  respect  to  handling  other  important  traffic,  is  largely 
hampered  by  the  inability  to  get  rid  of  the  traffic  which  must  pass  through 
Cincinnati. 

Each  of  the  three  railroads  approaching  Cincinnati  from  the  south  has  a 
bridge  across  the  Ohio  River.  The  Cincinnati  Southern  bridge  and  the  Chesa- 
peake &  Ohio  bridge  are  so  light  that  they  can  not  accommodate  the  heavy 
locomotives  that  are  used  on  those  roads,  so  that  tbere  must  be  delay  and  cost 
of  congestion  due  to  the  necessity  of  changing  engines  south  of  the  Ohio  River 
on  these  two  roads. 

******* 

It  is  estimated  that  there  ought  to  be  spent  in  the  near  future  about 
$45,000,000  in  the  rehabilitation  of  Cincinnati  terminals  so  as  to  make  them 
equal  to  modern  public  needs,  with  probably  $25,000,000  additional  for  pas- 
senger terminals.  This  involves  the  building  of  a  new^  bridge  and  the  recon- 
struction and  enlargement  of  two  other  bridges,  the  construction  of  convenient 
and  commodious  freight  houses,  the  provision  of  adequate  belt  lines,  and 
adequate  facilities  for  intercommunication  between  the  different  railroads. 

During  the  period  of  Federal  administration  the  inadequacy  of 
existing  terminals  was  met  in  very  considerable  part  by  consolidat- 
ing the  terminals  of  competing  roads. 

The  outlook  for  the  continuance  of  the  unified  operation  of  ter- 
minals following  the  return  of  the  roads  to  private  management  is 
not  bright.  The  consensus  of  opinion  seems  to  be  that  it  is  an  excel- 
lent thing  but  impossible  of  realization.  While  the  benefits  are 
numerous,  the  question  resolves  itself  into  the  basic  human  principle 
that  no  one  individual  or  corporation  cares  to  create  especially  desir- 
able facilities  which  a  competitor  may  use  equally  as  freely  on  their 
completion. 

Even  if  consolidation  of  terminal  facilities  is  effected,  there  would 
still  remain  the  need  for  heavy  capital  expenditures  for  this  purpose. 
If  the  benefits  and  economies  of  consolidation  are  not  accomplished, 
and  each  road  clings  to  the  early  policy  of  completely  separate  ter- 
minals, then  the  cost  of  needed  improvements  will  be  greatly 
increased. 
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Tlio  above  prosontation  of  autboritativo  opinions  and  statistical 
(lata  makes  it  evident  tbat  tlie  phicinrr  of  tbe  railroads  of  tbe  United 
States  in  a  position  to  handle  all  tbe  normal  peak  traffic,  which  in- 
croasos  from  year  to  year  with  tbe  national  <rrowtb  of  the  country, 
will  require  extremely  heavy  capital  expenditures.  The  exact 
amount  can  not  be  determined  with  accuracy,  but  the  facts  cited 
indicate  that  it  mi;fi:bt  well  exceed  a  billion  and  a  half  dollars  per 
year  for  a  period  of  years.  This,  in  time,  would  mean  that  the  rail- 
roads must  obtain  the  necessary  funds  through  stock  or  bond  issues. 

The  ability  of  the  railroads  to  borrow  on  advantageous  terms 
depends  upon  three  principal  factors:  (1)  The  earning  capacity  of 
the  roads,  (2)  the  degree  of  public  confidence  in  the  integrity  and 
efficiency  of  their  operation,  and  (3)  the  amount  of  capital  available 
for  investment. 

With  so  many  and  so  complex  factors  involved,  it  is  impossible  to 
foretell  with  any  accuracy  what  the  future  borrowing  capacity  of  the 
railroads  will  be.  How^ever,  from  the  experience  of  the  past  and  from 
conditions  noAv  existing,  it  is  possible  to  form  a  general  judgment  as 
to  the  future.  Such  a  judgment  is  rather  unfavorable  to  railroad 
credit. 

For  a  period  of  years  prior  to  the  war  the  security  flotations  of  the 
railways  had  constantly  decreased  and  the  rate  of  interest  paid  had 
steadily  advanced.  The  declining  credit  of  the  railroads  was  re- 
flected in  the  constantly  increasing  proportion  that  bonds  constituted 
of  the  total  security  issues.  This  situation  was  clearly  portrayed  in 
the  testimony  of  Julius  Kruttschnitt,  of  the  Southern  Pacific  Eailway, 
before  the  Interstate  Commerce  Commission  in  1917  (I.  C.  C.  Docket, 
Ex  Parte  57,  vol.  26,  p.  11,  May  11, 1917)  : 

Provision  for  new  capital  by  sale  of  stock  has,  within  the  past  20  years,  been 
impossible  in  the  majority  of  cases.  To  what  extent  funds  might  have  been 
obtained  by  taking  in  new  partners  or  stockholders  on  a  higher  level  of  rates 
and  greater  net  return  is  entirely  problematical.  The  fact  is  that  the  inability 
to  sell  stock  has  made  it  necessary  to  provide  additional  capital  by  sale  of  bonds, 
with  the  result  that  the  proportion  of  bonded  debt  to  capital  stock  has  been  con- 
stantly increased,  with  an  accompanying  decrease  in  the  credit  of  the  borrowing 
companies.  In  1890  the  funded  debt  was  but  50  per  cent  of  the  total  capital 
obligations  of  the  carriers.  In  1916  it  has  increased  to  65  per  cent  of  the  total. 
The  result  is  that  the  credit  of  the  American  railways  as  a  whole  is  not  and 
has  not  been  good,  as  indicated  by  the  increased  rates  of  interest  which  they 
have  to  pay  and  the  estimation  in  which  the  securities  are  held  by  the  public 
as  contrasted  with  the  rates  of  interest  at  which  others  can  borrow. 

Similar  statements  by  other  prominent  railway  officials  were  fre- 
quently made.  These  officials  attributed  the  condition  of  the  roads 
to  the  failure  of  the  Interstate  Commerce  Commission  to  sanction 
higher  transportation  rates. 

The  effect  of  reduced  credit  on  the  railroads  is  shown  in  the  follow- 
ing table,  which  gives  the  amount  of  new  capital  annually  going  into 
the  railroads  prior  to  the  war : 

[From  National  City  Bank  Bulletin,  December,  1919,  pp.  10-11.] 

1911 $808,  000,  000 

1912 680,  000,  000 

1913 478,  000,  000 

1914 584,  000,  000 

1915 311,  000,  000 

1916 268,  000,  000 

Mr.  W.  F.  Acworth,  a  distinguished  British  railroad  economist, 
in  1916,  after  a  special  investigation  of  the  American  railroad  situa- 
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tion,  also  noted  the  continued  failure  of  the  railroads'  ability  to  bor- 
row advantageously.     He  said  on  this  point: 

Mr.  Hill  ostiiiiatotl  10  years  npo  that  the  railroads  ouRht  to  spoiul  a  billion 
ioUars  a  year  to  keep  abrcvist  of  the  public  riuiuircinents.  They  have  not  spent 
t,  not  because  the  expenditure  was  unnecessary,  but  because  the  money  was  not 
rorthconilnp,  and  somehow  you  will  have  to  catch  up  the  arrears  and  take  care 
>f  the  future  on  an  even  more  generous  scale,  or  the  development  of  the  country 
tvill  be  brouirlit  to  a  standstill.     *     *     * 

Can  the  railroads  get  all  the  money  they  need?  The  question  is  a  very 
serious  one  and  I  will  not  attempt  to  answer  it.  That  in  the  past  they  have 
[lot  been  able  to  get  out  all  the  long-term  bonds  they  would  have  liked  to 
?ell  is  sufliciently  proven  by  the  volume  of  short-term  notes  issued  and  fre- 
juently  renewed  at  maturity.  Why  should  an  investor  buy  railroad  bonds? 
Primarily,  he  wants  security.  Tlie  fact  that  over  40,000  miles  of  railways  are 
to-day  in  the  hands  of  receivers  is  suflicient  proof  that  he  does  not  always  get 
it.  and  if  railroads  can  not  sell  bonds,  still  less  can  they  issue  common  stock. 
Even  the  Pennsylvania  Railroad,  after  70  years  of  honest  and  intelligent  work 
in  developing  the  resources  of  what  is  perhaps  the  richest  traffic  territory  in 
the  world,  earned  in  1014  hardly  more  net  income  than  sufficed  to  pay  its 
modest  6  per  cent  dividend.  (The  National  City  Bank  Bulletin,  July,  1916, 
pp.  2-3.) 

The  already  unsatisfactory  condition  of  railroad  finances  was  still 
more  adversely  affected  by  the  entrance  of  the  United  States  into 
the  war.  Under  war-time  Federal  control  the  roads  were  operated 
primarily  for  the  purposes  of  war,  and  financial  considerations  were 
subordinated  to  military  purposes.  In  1920  the  roads  were  returned 
to  private  control,  under  an  entirely  new  policy  laid  down  by  the 
transportation  act — namely  that  rates  should  be  so  adjusted  as  to 
yield  a  6  per  cent  return  on  all  property  investments.  At  the  same 
time  the  Interstate  Commerce  Commission  granted  rate  increases — 
varying  from  25  to  40  per  cent — which  were  calculated  to  produce  a 
6  per  cent  return. 

Almost  immediately,  however,  all  calculations  were  upset  by  the 
intervention  of  a  severe  business  depression  which  particularly  af- 
fected railroad  traffic.  Whether  the  increased  rates  were  responsible, 
and  if  so,  to  what  extent,  for  the  curtailment  of  traffic  is  a  disputed 
point.  It  is,  however,  an  extremelv  vital  point,  for  if  they  were 
responsible  the  resumption  of  anything  like  normal  traffic  will  wait 
Mpon  a  severe  reduction  of  rates.  In  any  case  the  pressure  for  a 
reduction  of  rates  is  very  strong,  and  it  seems  hardly  likely  that, 
at  best,  the  railways  in  the  near  future  will  be  able  or  permitted  to 
earn  more  than  the  6  per  cent  contemplated  as  a  minimum  by  the 
transportation  act.  Whether  this  will  be  sufficient  to  restore  their 
credit  is  problematical,  but  in  a  world  in  which  so  much  capital  has 
been  destroj^ed  by  war,  the  outlook  seems  very  dark  for  the  rail- 
roads being  able  to  obtain  the  money — measured  in  billions — which 
they  so  urgently  need. 

In  connection  with  the  features  of  the  transportation  problem  dis- 
cussed above,  reference  should  be  made  to  the  excellent  series  of 
briefs  prepared  and  published  by  the  Department  of  Transportation 
and  Communication  of  the  Chamber  of  Commerce  of  the  United 
States,  summarizing  the  testimony  presented  at  the  hearings  on  rail- 
road reserves  and  expenses  before  the  United  States  Senate  Commit- 
tee on  Interstate  Commerce  in  May  and  June,  1921.  by  railroad 
executives,  railroad  security'  holders,  railroad  employees,  and  rail- 
road shippers  and  passengers,  respectively. 
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TRANSPORTATION  SITUATION  IN  CANADA. 

Tlio  railway  situation  in  Canada  is  unusual  and  demands  some  ex- 
planation. Many  years  ago  a  ninnher  of  small  pioneer  railways  in 
what  are  now  the  Provinces  of  Ontario  and  Quebec  were  consolidated 
into  the  (irand  Trunk  Kail  way.  This  system  was  gradually  ex- 
tended until  it  covered  pretty  thoroughly  the  settled  areas  of  both 
Provinces,  It  was  an  English  rather  than  a  Canadian  corporation 
and  doubtless  suffered  through  its  governing  body  administering  its 
affairs  from  London  without  a  proper  understanding  of  local  Cana- 
dian conditions. 

Meantime  another  railway  system,  the  Intercolonial,  was  built  to 
connect  the  maritime  Provinces  with  Quebec  and  Ontario.  This  Avas 
from  the  beginning,  and  is  still,  a  system  owned  and  operated  by  or 
on  behalf  of  the  Dominion  Government.  It  was  built  at  a  time  when 
national  rather  than  commercial  considerations  were  the  governing 
factor,  and  it  has  played  an  important  part  in  the  upbuilding  of  the 
country. 

As  the  Intercolonial  was  built  to  link  together  the  maritime  Prov- 
inces with  the  central  Provinces  of  the  Dominion,  so  the  Canadian 
Pacific  Railway — a  private  corporation — was  projected  to  link  British 
Columbia  with  the  east,  and  was  subsidized  both  in  money  and  land 
grants.  The  line  ran  through  an  immense  territory  that  at  the  time 
it  was  built  w^as  so  sparsely  populated  that  many  people  believed 
the  undertaking  must  inevitably  break  down.  However,  by  very 
skillful  management  the  corporation  was  steered  through  the  very 
unprofitable  period  of  early  settlement  in  the  Canadian  west,  and 
once  placed  upon  a  secure  footing  expanded  into  an  extraordinarily 
far-reaching  and  successful  transportation  system. 

Within  the  last  quarter  of  a  century  a  radical  change  has  taken 
place  in  the  railway  situation  in  Canada.  Previous  to  the  building 
of  the  second  and  third  transcontinental  lines  the  commercial  needs 
of  the  country  were  reasonably  met,  though  not  with  complete  satis- 
faction to  certain  sections  of  the  Dominion,  by  the  existing  railways, 
that  is  to  say,  the  Intercolonial  in  the  east,  the  Canadian  Pacific  and 
Grand  Trunk  in  the  central  provinces,  and  the  Canadian  Pacific  in 
the  west.  In  1903,  however,  the  Canadian  Parliament  decided  to 
build  the  National  Transcontinental  line  from  Moncton  to  Winnipeg, 
and  at  the  same  time  granted  a  charter  to  the  Grand  Trunk  Pacific 
to  construct  a  railway  from  Winnipeg  to  the  Pacific  coast.  About 
the  same  time  the  Canadian  Northern  Railway  Co.  had  linked  up  a 
number  of  scattered  lines  and  assisted  by  public  aid  completed  a 
third  transcontinental  line  practically  from  coast  to  coast. 

This  tremendous  expansion  in  railway  facilities  was  the  result  of 
the  natural  optimism  of  a  vigorous  and  growing  and  ambitious 
people.  Unquestionably  in  time  the  Dominion  will  need  these  three 
transcontinental  systems,  but  the  present  situation  is  that  railway 
building  has  outstripped  population  and  production.  Since  their 
completion  the  second  and  third  transcontinental  lines  have  been 
constantly  in  trouble.  Repeatedly  they  were  compelled  to  apply  to 
Parliament  for  financial  assistance,  and  finally  the  Canadian  people 
were  practically  compelled  to  take  over  both  systems,  as  well  as  the 
Grand  Trunk  system  in  eastern  Canada.  As  a  result  Canada  is  now 
responsible   for   the   operation    of   twenty-two    thousand   and   odd 
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miles  of  railway-  Althoii<]:h  those  various  lines  have  been  merpjed  in 
the  National  Kailway  system,  the  consolithition  is  a  process  that  will 
take  years  to  perfect.  As  stated  in  a  recent  report,  prepared  at  the 
instance  of  the  Government  of  Canada,  there  are  at  the  present 
time  about  1,800  miles  of  the  National  Transcontinental,  an  c(jual 
mileacfe  of  the  (Jrand  Trunk  Pacific,  and  probably  1.000  miles  of  tiie 
Canadian  Northern  east  of  Port  Arthur  which  are  not  actually 
needed  for  the  business  of  the  country  and  will  therefore  fail  for 
years  to  earn  operatino;  char<^es. 

To  recapitulate :  Canada  now  has  about  35,000  miles  of  railway  in 
two  great  systems,  the  one,  embracing  about  40  per  cent  of  the 
railways,  constitutin^r  the  Canadian  Pacific,  privately  owmed  and 
operated,  and  the  other  60  per  cent,  constitutin^r  the  Canadian  Na- 
tional, directly  owmed  and  operated  on  behalf  of  the  people  of 
Canada.  Those  who  direct  the  destinies  of  the  National  Kailway 
system,  although  they  frankly  recognize  the  seriousness  of  the  prob- 
lem, state  that  with  public  confidence  and  resourceful  leadership  the 
National  system  will  in  due  course  emerge  from  the  present  difficult 
situation.  That  situation  unquestionably  is  due  to  the  fact  that 
railwaj^s  in  Canada  have  been  developed  in  advance  of  the  require- 
ments of  the  country,  and  the  chief  remedy  will  be  found  "  only  in 
increased  population,  and  consequent  increased  tonnage  of  commodi- 
ties for  movement  by  the  railways  and  increased  passenger,  express, 
and  other  revenues.  Canada  must  secure  this  increase  through  set- 
tlers who  will  occupy  the  unoccupied  land  in  the  west." 

The  foregoing  will  have  made  clear  the  essential  difference  between 
the  existing  transportation  situation  in  Canada  and  in  the  United 
States.  In  the  former  country  railway  facilities  are  in  advance  of 
the  requirements  of  the  country,  while  in  the  latter,  at  least  so  far 
as  the  area  economically  tributary  to  the  proposed  waterway  is 
concerned,  population  and  production  have  outstripped  railway 
facilities. 

OCEAN  TERMINAL  CHARGES. 

Another  feature  of  the  transportation  problem  w^hich  must  be 
alluded  to  and  which  is  dealt  with  at  considerable  length  in  the 
McElwee-Ritter  brief  is  that  of  the  costs  of  terminals  in  the  ports 
of  the  Atlantic  seaboard. 

In  consequence  of  frequent  statements  of  the  proponents  of  the 
St.  Lawrence  waterway  that  the  terminal  charges  in  these  ports  were 
excessive  and  that  a  saving  would  be  involved  by  the  use  of  the 
St.  Lawrence  route,  the  commission  has  had  the  statements  of  Messrs. 
McElwee  and  Ritter  checked  by  an  expert  statistician  and  that  gen- 
tleman has  brought  together  a  certain  amount  of  additional  informa- 
tion. The  data  from  both  sources  are  to  be  found  in  Appendix  A 
and  Appendix  B2.  These  appendices  cover  the  costs  of  lighterage, 
freight  transfer  in  the  ports,  pilotage,  wharfage,  towage,  stevedoring, 
and  other  incidental  costs  of  port  borne  by  the  importer  or  shipper 
or  vessel  owner,  in  great  minuteness  of  detail.  Some  of  the  years 
for  which  these  data  were  gathered  were  abnormal  years,  but  never- 
theless the  information  has  a  bearing  on  the  St.  Lawrence  route  and 
the  routes  via  Atlantic  ports,  and  the  commission  feels  warranted  in 
including  it  in  the  appendices. 


PART  V. 
WATER  POWER  PROBLEM. 


So  far  as  the  water  power  problem  is  concerned,  the  evidence 
secured  at  the  hearings  was  very  meager,  and  for  the  most  part  was 
merel}^  incidental  to  the  transportation  problem.  Those  who  fa- 
vored the  development  of  power  on  the  St.  Lawrence  argued  that 
it  could  be  produced  so  cheaply  that  it  would  not  only  command  a 
ready  sale  but  would  also  carry  a  large  percentage  of  the  cost  of  the 
combined  undertakings;  that  it  would  be  linked  up  with  the  pro- 
posed superpower  scheme  on  the  Atlantic  coast,  and  probably  with 
the  hydroelectric  system  in  Ontario ;  that  it  would  conserve  the  coal 
supplies,  and  relieve  the  railways  of  the  burden  of  carrying  millions 
of  tons  of  coal ;  that  markets  would  be  available  for  all  the  power  that 
could  be  developed  on  the  St.  Lawrence,  particularly  in  view  of  the 
long  distances  to  which  power  could  be  to-day  economically  trans- 
mitted ;  that  it  would  be  utilized  to  an  increasing  extent  in  the  electri- 
fication of  the  railways;  that  the  banks  of  the  St.  Lawrence,  with 
cheap  power  and  cheap  water  transportation  for  the  carriage  of 
both  raw  materials  and  finished  products,  must  inevitably  become  the 
scene  of  an  enormous  industrial  development,  particularly  in  the  big 
basic  industries. 

Those  who  opposed  the  development  of  water  power  on  the  St. 
Lawrence  argued  that  the  cost  of  development  would  be  prohibitive ; 
that  there  was  no  market  for  it  in  eastern  Ontario  or  the  Montreal 
district,  which  were  already  supplied  from  other  sources ;  that  other 
available  water  powers  in  the  State  of  New  York,  and  on  the  Ottawa, 
St.  Maurice,  and  other  rivers  in  Canada,  could  be  more  economically 
developed  than  those  of  the  St.  Lawrence.  Unxortunately  those  who 
spoke,  both  for  and  against  the  project,  confined  themselves  for  the 
most  part  to  expressions  of  opinion,  and  very  little  real  testimony 
was  put  before  the  commission  upon  which  it  could  base  a  reasoned 
judgment. 

A  representative  statement  on  the  part  of  those  who  favored  the 
development  of  power  on  the  upper  St.  Lawrence  was  that  of  Col. 
John  H.  Kinne}^  electrical  engineer,  at  the  preliminary  Buffalo 
hearing.  "  1  believe,"  he  said,  "  that  the  water  power  of  the  St. 
Lawrence  is  of  infinitely  more  value  to  commerce  than  an}^  naviga- 
tion which  will  use  the  streams  after  they  have  been  improved  for 
navigation.  But  fortunatel}^  there  is  no  conflict  between  the  two 
because  any  proper  development  of  the  St.  Lawrence  for  power  will 
at  the  same  time  take  care  of  the  navigation  features."  He  held 
that  the  value  of  this  power  would  be  sufficient  to  carry  the  cost  of 
the  entire  undertaking,  both  navigation  and  power.     There  was  no 
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question  as  to  the  possibility  of  marketing,  as  all  the  available 
power  on  the  St.  Lawrence  could  be  readily  absorbed  by  growing 
in(histrios. 

Col.  iMnney  described  the  projected  superpower  line,  a  high  ten- 
sion transmission  line  designed  to  serve  the  Atlantic  seaboard  from 
Maine  to  Virginia.  This  district,  which  he  believed  would  always  be 
the  workshop  of  the  United  States,  absorbed  a  great  deal  of  power 
to-day,  and  its  demands  were  increasing  at  a  tremendous  rate,  not 
only  for  industry  and  lighting,  but  also  for  the  electrification  of  the 
railroads.  Into  this  superpower  line  would  be  fed  at  various  points 
power  generated  at  every  available  water  site,  as  well  as  at  various 
coal  mines  in  both  the  soft  coal  and  anthracite  regions.  It  would  be 
a  250,000- volt  line  that  could  carry  on  a  single  circuit,  perhaps  400,000 
horsepower,  and  at  a  cost  that  would  make  it  commercially  profitable. 
That  meant  that  power  in  every  available  stream  within  a  radius  of 
from  250  to  400  miles  would  be  finally  put  in  service  by  linking  it  up 
wuth  this  trunk  line.  The  powers  of  southern  streams,  such  as  the 
Potomac,  the  Susquehanna,  and  the  Delaware,  would  be  brought  into 
the  system,  as  well  as  the  large  group  of  powers  in  New  York  State, 
power  from  Niagara  Falls,  and  power  generated  on  the  St.  Lawrence. 
Col.  Finney  anticipated  that,  as  St.  Lawrence  power  on  the  American 
side  would  be  linked  up  with  the  superpower  line  on  the  Canadian 
side,  it  w^ould  probably  be  absorbed  very  largely  by  the  hydroelectric 
sj^stem  of  Ontario.  This,  of  course,  would  apply  only  to  power  de- 
veloped west  of  the  Quebec  boundary. 

In  regard  to  the  practicability  of  transmitting  power  economically 
for  long  distances,  he  cited  Mr.  Pearce  Thomas,  an  eminent  high- 
transmission  engineer  of  the  United  States,  to  the  effect  that  on  the 
proposed  superpower  line  the  total  loss  would  only  amount  to  about 
5  per  cent.  This  made  it  quite  practicable  to  link  up  both  St.  Law- 
rence and  Niagara  power  with  the  superpower  line.^ 

Col.  Finney  was  very  emphatic  as  to  the  extent  of  the  demand  for 
power  in  the  United  States.  "  Some  of  the  younger  men  in  this 
room,"  he  said,  "  will  probably  live  to  see  the  time  when  every  foot  of 
falling  water  capable  of  commercial  development  will  be  developed. 
*  *  *  There  is  no  question  about  the  fact  that  the  Nation  is  short 
of  power ; "  and  he  added  elsewhere,  "  We  will  develop  power  as  the 
Nation  needs  it  as  long  as  we  have  any  sort  of  power,  and  that  is  coal 
and  oil  and  water  and  perhaps  denatured  alcohol."  He  pointed  out 
that  so  far  as  the  United  States  was  concerned  there  was  a  tremendous 
amount  of  water  power  on  the  Pacific  coast  where  the  industrial  de- 
mand was  not  yet  very  considerable;  there  was  very  little  power  in 
the  Middle  West  where  fortunately  the  demands  were  also  slight; 
but  on  the  Atlantic  coast  there  was  the  grreatest  demand  for  power  and 
the  smallest  amount  of  water  power.  Most  of  it  at  present  was  steam- 
generated  power,  and  that  involved  a  tremendous  tax  on  the  trans- 
portation system  of  the  East  to  bring  in  coal. 

In  regard  to  the  electrification  of  the  railroads,  this  would  mean 
an  increase  of  several  million  horsepower,  and  yet  he  believed  that 
it  must  come  because  of  the  tremendous  advantages  to  the  railroads 

1  For  fiillfT  details  of  the  superpower  line  project,  reference  may  be  made  to  the  Report 
on  a  Superpower  System  for  the  Region  between  Boston  and  Washington,  by  W.  S.  Murray 
and  others,  Washington,  1921.     U.  S.  Geol.  Survey  Professional  Paper  123. 
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ami  to  the  country.  It  meant  savino;  about  two-tliirds  of  the  coal 
consumption,  as  well  as  a  very  considerable  savino^  in  transportation 
facilities. 

Some  interest! nof  testimony  was  also  submitted  to  the  commission 
by  William  L.  ^lurray,  chairman  of  the  superpower  survey.  He 
pointed  out  that  the  principal  object  of  that  scheme  was  the  con- 
servation of  power.  Every  time  a  frei<iht  locomotive  went  in  opera- 
tion, for  every  5  tons  of  coal  it  burned  it  wasted  3  tons.  The  actual 
coal  waste  due  to  an  improper  form  of  power  production  and  dis- 
tribution amounted  to  30,000,000  tons  annually,  in  a  territory  ex- 
tendinc:  for  about  150  miles.  That  immense  tonnage  of  coal  had  to 
be  transported  on  the  railways,  and  it  had  to  come  from  the  mines, 
a  distance  of  anyAvhere  from  200  to  250  miles. 

The  purpose  of  the  superpower  survey  was  to  determine  the  alloca- 
tion of  the  amount  of  waste  due  to  an  improper  form  of  power 
production  and  distribution,  and  to  recommend  a  refjional  plan 
through  the  means  of  which  this  waste  would  be  eliminated.  It  was 
an  interesting:  fact  that  the  steam  locomotive  handlins^  a  freiirht 
train  with  equal  wei^^ht  on  the  drivers  consumed  on  an  average  two 
and  a  half  times  as  much  coal  as  an  electric  engine ;  in  other  words, 
it  took  two  and  a  half  times  as  much  coal  to  produce  the  same  power 
and  speed.  The  contrast  was  even  more  marked  in  the  case  of  a 
switching  engine. 

In  the  superpower  scheme  all  the  available  power  would  be 
brought  too^ether  into  a  common  system  and  distributed  to  the  indus- 
tries  and  to  the  railways,  thereby  increasing  the  load  factor  from 
10  to  50  per  cent,  as  compared  with  steam  power. 

In  regard  to  the  St.  Lawrence  power  and  its  advantages  in  further- 
ing the  economic  w^elfare  of  the  State  of  New  York,  he  pointed  out 
that  it  was  now  possible  to  transmit  500,000  horsepower  300  miles 
at  a  loss  of  about  6  per  cent.  Put  that  power  down  into  any  indus- 
trial zone  and  it  would  mean  that  you  would  eliminate  the  ship- 
ment of  3,000,000  tons  of  coal  per  annum.  That  was  a  tremendously 
important  consideration  in  New  England.  It  must  be  remembered 
that  power  was  the  father  of  all  movement;  that  power  in  the  form 
of  coal  was  maximum  in  bulk  and  minimum  in  efficiency ;  that  power 
in  the  form  of  electricity  was  minimum  in  bulk  and  maximum  in 
efficiency. 

In  the  development  of  water  power  on  the  St.  Lawrence,  the  value 
of  that  power  to  a  company  or  corporation  developing  it  and  selling 
it  at  that  point  would  be  somewhere  between  $25,000,000  and 
$30,000,000  a  year  for  somewhere  between  750,000  and  1.000,000 
horsepower.  That  would  be  at  the  rate  of  about  $26  per  horsepower, 
when  all  the  power  was  utilized. 

Ontario's  interest  in  the  development  of  power  on  the  St.  Law- 
rence was  expressed  by  Sir  Adam  Beck  in  a  memorandum  on  behalf 
of  the  Hydro-Electric  Power  Commission  of  that  Province.  The  gen- 
eral policy  of  this  commission  was,  he  said,  to  complete  first  the 
development  of  all  available  power  at  Niagara;  then  to  join  the 
Federal  Governments  of  Canada  and  the  United  States  in  the 
development  of  the  international  water  powers  on  the  St.  Lawrence; 
and,  'finally,  to  develop  the  w^ater  powers  on  the  Ottawa  River.  The 
intention  was  to  link  up  these  great  main  sources  of  power  by  means 
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of  an  interconnected  transmission  network  which  would  embrace 
also  such  of  the  smaller  water  ])()wcrs  as  could  advantageously  be 
included  in  the  main  scheme.  In  other  words,  the  Ilydro-Electric 
Power  Commission  had  in  contemplation  a  project  very  much  along 
the  same  lines  as  the  proposed  superpower  line  on  the  Atlantic  coast. 

In  retj^ard  to  the  probable  market  for  Niagara  power  in  Canada, 
Sir  Adam  pointed  out  that  when  the  Chippewa  project  had  been 
put  in  operation  56  per  cent  of  the  total  available  water  at  Niagara 
would  have  been  absorbed,  leaving  only  44  per  cent  for  future  needs. 
He  explained  that  the  scenic  argument  was  not  the  only  one  limit- 
ing the  amount  of  water  that  could  be  diverted  at  Niagara.  A  more 
compelling  reason  was  the  fact  that  a  sufficient  volume  of  free  flow 
must  be  maintained  in  the  river  to  dispose  of  the  immense  quantities 
of  ice  frequently  driven  down  Lake  Erie  by  spring  gales.  As  a 
matter  of  fact,  apart  from  any  limitation  because  of  scenic  effect, 
there  was  only  about  100,000  second-feet  of  water  available  for  both 
countries  for  power  purposes  at  Niagara,  and  even  this  was  con- 
tingent on  the  regulation  of  Lake  Erie. 

In  view  of  the  constantly  increasing  use  of  hydroelectric  power 
for  domestic  and  industrial  purposes,  Sir  Adam  Beck  thought  it 
not  unreasonable  to  predict  that  the  next  decade  might  see  the 
power  possibilities  of  Niagara  completely  exhausted.  It  was  there- 
fore very  necessary  that  Canada  and  the  United  States  should  make 
provision  for  developing  the  immense  latent  power  resources  of  the 
St.  Lawrence,  and  their  plans  should  be  formulated  without  delay 
if  a  serious  check  to  industrial  development  was  to  be  avoided. 

On  behalf  of  those  interests  that  questioned  the  desirability  of 
developing  water  powder  on  the  Upper  St.  Lawrence,  Mr.  R.  M. 
Wilson,  chief  engineer  of  the  Montreal  Light,  Heat  &  Power  Co., 
argued  that  there  was  no  prospect  of  a  market  for  this  power  on  the 
Canadian  side,  at  any  rate  so  far  as  the  Montreal  district  was  con- 
cerned. It  was  estimated  that  the  increasing  demand  for  hydro- 
electric power  in  that  district  amounted  to  about  10,000  horsepower 
per  annum,  and  the  existing  agencies  had  already  made  provision 
to  take  care  of  this  development  for  the  next  10  years.  It  was 
anticipated  that  at  the  end  of  that  period  the  total  demand  would 
amount  to  about  400,000  horsepower.  That  would  be  sufficient  to 
take  care,  among  other  thin^^s,  of  the  electrification  of  the  railways 
in  and  around  Montreal.  All  this  power  could  be  supplied  from 
power  sites  that  were  already  under  development. 

Mr.  Wilson  was  of  the  opinion  that,  because  of  the  low  head,  it 
would  be  impossible  to  develop  power  on  the  St.  Lawrence  at  a 
price  that  could  compete  with  power  from  the  St.  Maurice.  There 
was  enough  undeveloped  power  in  the  St.  Maurice  to  supply  Mont- 
real district  for  30  or  40  years.  St.  Lawrence  power  under  present- 
day  conditions  would,  he  believed,  cost  from  $300  to  $325  per  horse- 
power development,  whereas  on  the  St.  Maurice  you  could  get  it 
for  from  $80  to  $100.  As  a  matter  of  fact  the  days  of  cheap  water 
power  were  gone.  Greater  efficiency  had  been  secured,  but  the  cost 
of  apparatus  and  labor  had  gone  up  enormously. 

Other  witnesses,  in  discussing  the  possible  market  for  St.  Law- 
rence power  on  the  Canadian  side,  emphasized  the  fact  that  there 
was  still  more  than  sufficient  undeveloped  power  in  the  Ottawa 
River  to  supply  all  the  requirements  of  eastern  Ontario. 
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On  the  United  States  side,  criticism  of  the  proposed  development 
of  power  from  tlie  St.  Lawrence  was  confined  hir<!;ely  to  the  State 
of  New  York,  the  State  Commission  in  Opposition  to  the  St.  Lawrence 
Ship  Channel,  and  other  or<ranizati()ns  and  individuals,  ar<j:uinfr  that 
other  and  more  central  j)ower  sites  in  the  State  made  it  unnecessary 
at  the  present  time  to  develop  power  from  the  St.  Lawrence.  The 
State  commission  filed  a  report  of  the  Conservation  Commission  of 
New  York  on  the  water  power  resources  of  the  State,  from  which 
it  appears  that  the  total  power  available  in  the  State  amounts  to 
2,920,470  horsepower,  of  which  981,517  is  classed  as  power  available 
with  present  installation  and  present  flow,  and  1,944.953  as  unde- 
veloped power.  These  totals  include  power  from  the  Niagara  and 
the  St.  Lawrence,  as  well  as  from  the  barge  canal. 

Since  the  hearings  a  letter  has  been  filed  with  the  commission 
from  Mr.  Paul  T.  Brady,  of  the  Westinghouse  Electric  &  Manu- 
facturing Co.,  who  discusses  the  probable  markets  for  St.  Lawrence 
power  in  New  Y^ork  and  New  England.  He  quotes  Mr.  W.  Barclay 
Parsons  to  the  effect  that  the  metropolitan  district  of  New  York 
would  need  before  1930  a  generating  capacity  of  at  least  2,000,000 
kilowatts,  which  would  mean  an  investment  of  at  least  $200,000,000. 
Mr.  Brady  had  no  doubt  that  before  St.  Lawrence  power  would  be 
available  there  would  be  a  market  in  the  metropolitan  district  of 
New  York  for  at  least  1,000,000  kilowatts  from  the  St.  Lawrence, 
which  would  be  equivalent  to  a  saving  of  8,000,000  tons  of  coal,  or, 
at  the  present  cost  of  coal,  $48,000,000.  He  was  also  of  the  opinion 
thiit  500,000  kilowatts  would  readily  be  absorbed  in  New  England 
industries,  and  this  total  of  1,500,000  kilowatts  would  represent  a 
saving  in  coal  consumption  of  $80,000,000. 

Mr.  Brady  made  the  point  that  it  was  very  difficult  for  the  rail- 
roads to-day  to  find  money  for  improvements,  additions,  and  better- 
ments; that  therefore  it  was  doubly  necessary  for  them  to  conserve 
their  resources,  and  that  as  hydroelectric  developments  were  going 
to  be  the  most  favored  lines  of  securities  it  would  be  much  easier  to 
secure  money  to  develop  power  on  the  St.  Lawrence  than  to  obtain 
a  like  amount  for  railway  improvements. 

As  to  the  cost  of  developing  power  on  the  St.  Lawrence  and  the 
probability  of  markets  on  both  sides  of  the  boundary,  the  com- 
mission had  secured  since  the  date  of  the  hearings  certain  additional 
data,  which  is  briefly  summarized  in  the  following  pages. 

These  data  are  contained  in  a  special  report  by  the  Water  Power 
Branch  of  the  Department  of  the  Interior  of  Canada,  in  the  recently 
published  report  of  W.  S.  Murray  and  others  on  a  superpower  sys- 
tem for  the  region  between  Boston  and  Washington ;  in  a  communi- 
cation received  from  the  Director  of  the  United  States  Geological 
Survey ;  and  in  the  report  of  the  Hydro-Electric  Power  Commission 
of  Ontario  attached  to  this  report. 

The  Dominion  Water  Power  Branch  discusses  the  power  situation 
in  that  portion  of  Canada  which  is  particularly  interested  in  the 
development  of  the  St.  Lawrence,  and  deals  with  the  available 
water  powers  developed  and  undeveloped  within  a  radius  of  300 
miles  of  the  Long  Sault  site,  as  well  as  with  the  expected  future 
growth  of  water  power  development.  Attention  is  drawn  to  the  fact 
that  the  St.  Lawrence  River  will  probably  have  to  be  called  upon 
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to  meet  the  power  needs  of  a  large  area  in  Eastern  Ontario  and 
Wostorn  Quebec. 

Indications  as  to  future  growth  are  particularly  emphasized,  the 
probable  development  in  Canada  to  be  reached  by  1940  being  given 
as  3,900,000  horso-power  in  the  area  within  tlie  300-mile  radius.  As 
regards  the  available  water  powders  within  this  area,  it  is  pointed 
out  that  "  while  it  may  be  possible  for  a  few  years  to  cover  Canada's 
l)ower  needs  from  sources  other  than  the  St.  Lawrence  River,  it  is 
only  a  matter  of  time  when  the  potential  possibilities  of  this 
great  international  artery  will  be  of  pressing  importance  to  the 
Dominion." 

Concrete  facts  and  figures  on  the  general  power  situation  are  pre- 
sented, mainly  by  means  of  the  accompanying  table  and  graphs. 

Graph  No.  1  shows  the  location,  and  Table  No.  2  the  principal 
features^  of  the  existing  water-power  installations  on  the  St.  Law- 
rence River  and  certain  tributaries.  With  regard  to  the  more  im- 
portant developements  thus  covered  it  will  be  seen  that  the  section 
of  the  main  river  lying  wholly  in  Canada  contains  the  larger  por- 
tion. The  most  important  hydroelectric  plant  is  that  of  the  Mon- 
treal Light,  Heat  &  Power  Consolidated  at  Cedars,  operating  under 
a  head  of  30  feet,  with  twelve  units  aggregating  129,600  horsepower, 
and  two  additional  units  of  10,800  horsepower  each  now  being  in- 
stalled. In  the  same  vicinity  the  same  company  operates  the  Sou- 
langes  plant  which  has  a  capacity  of  16,500  horsepower  in  three 
units  under  a  head  of  50  feet.  On  the  other  side  of  the  river,  oppo- 
site these  two  plants,  at  St.  Timothee,  the  Canadian  Light  &  Power 
Co.,  (Ltd.),  has  30,400  horsepower  divided  into  four  units  operating 
under  a  head  of  50  feet.  At  Valleyfield  a  total  of  9,345  horsepower 
is  used  mainly  by  the  Montreal  Cottons  Co.  under  heads  of  from 
8  to  10  feet*.  At  Lachine  Rapids  the  Montreal  Light,  Heat  &  Power 
Consolidated  has  another  plant  of  15,800  horsepower  under  a  head 
of  14  feet,  while  additional  water  power  is  supplied  by  the  latter 
rapids  to  smaller  industries  along  the  Lachine  Canal  aggregating 
some  5,000  horsepower. 

In  the  international  section  of  the  river  the  principal  plants  on 
the  Canadian  side  are  the  St.  Lawrence  Power  Co.,  (Ltd.),  at  Mille 
Roches,  Ontario,  with  an  installation  of  2,600  horsepower ;  the  Beach 
hydroelectric  plant  at  Iroquois  with  500  horsepower;  the  Morris- 
burg  hydroelectric  plant  of  1,000  horsepower,  which  is  not  in  op- 
eration; the  Howard  Smith  Paper  Mills,  (Ltd.),  at  Cornwall  with 
800  horsepower  and  4,500  horsepower  being  installed  at  the  latter 
town  for  the  Canadian  Cottons,  (Ltd.)  In  addition  to  the  above 
there  are  a  number  of  smaller  water-power  installations  on  the 
Canadian  side  of  this  section  of  the  river.  On  the  United  States 
side  the  Massena,  N.  Y.,  plant  of  the  St.  Lawrence  River  Power  Co. 
has  an  installation  of  86,000  horsepower  under  a  head  of  42  feet, 
while  the  New  York  &  Ontario  Power  Co.  has  a  600-horsepower 
plant  under  a  head  of  9  feet,  at  Waddington,  N.  Y. 

Graph  No.  2  depicts  the  available  and  developed  water  powers  of 
Canada  located  within  300  miles  of  the  Long  Sault.  The  available 
power  is  given  as  24-hour  power  at  80  per  cent  efficiency  dependable 
for  at  least  six  months  each  year  irrespective  of  betterments  from 
storage     The  table  shows  that,  assuming  complete  development  at 
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N'iufrara  Falls,  the  total  undeveloped  water  ])ower  at  the  4G4  sites 
located  within  the  area  considered  a^p:ro<xates  9.;US.2C)9  horsepower, 
of  which  tiie  St.  Lawrence  River  is  responsible  for  3,270,842  iiorse- 
power,  divided  as  follows: 

Ilorsopower. 

Lonfr  Sault  site  (Canadian  half) 878,080 

Lako  St.  Francis-Lake  St  Louis  site 1,  r>G4,  725 

Lacliine  Kai)ids  site 827,437 

Total 3,  270,  842 

The  totiil  undeveloped  water  power  in  the  area  may  be  divided 
as  to  capacity  of  individual  sites  in  the  following  manner:  It  com- 
prises 10  sites  each  of  100,000  horsepower  and  over,  ag^reo^ating 
6,618, ITG  horsepower;  16  sites  between  50,000  and  100,000  horsepower, 
aggregating  1,068,075  horsepower;  14  sites  between  25,000  and  50,000 
horsepower,  aggregating  511,320  horsepower;  68  sites  between  5.000 
and  25,000  horsepower,  aggregating  677,576  horsepower;  and  356 
sites  under  5.000  horsepower,  aggregating  473,122  horsepower. 

The  developed  water  power  within  the  300-mile  circle  totals  914 
plants,  with  an  installed  turbine  capacity  of  1,913,084  horsepower, 
including  the  two  units  already  installed  at  the  Queenston  develop- 
ment, while  it  is  noted  that  three  additional  units  of  60,000  horse- 
power will  be  installed  at  the  latter  plant  in  1922. 

Graph  Xo.  3  shows  the  growth  in  the  use  of  water  power  within  the 
area  considered  and  provides  the  means  of  predicting  future  growth. 
It  is  pointed  out  that  the  assumption  of  the  same  rate  of  growth  in 
the  future  as  was  found  in  the  past  is  a  conservative  one,  owing  to 
the  additional  possibilities  from  the  electrification  of  railways  and 
the  anticipated  development  of  electrochemical  industries. 

The  curve  shows  a  water-power  development  within  the  area  as 
follows : 

Horsepower. 

1905 330,  000 

1910 720,  000 

1915 1,  420,  000 

1919 1,  655,  000 

1921 1,  913,  084 

Graph  No.  4  shows  the  electric  transmission  systems  within  the 
area  considered  and  the  tabular  statement  indicates  the  status  at  the 
beginning  of  1920.  Bringing  the  Canadian  figures  up  to  date  the 
installed  primary  power  now  serving  the  principal  transmission  sys- 
tems in  southern  Ontario  totals  to  781,300  horsepower,  and  in  Que- 
bec to  675,915  horsepower,  totaling  for  the  two  provinces  1,457,215 
horsepower.  From  this  figure  there  should  be  deducted  223,000  in- 
stalled horsepower  to  meet  demands  of  power  exported  to  the  United 
States  (143,003  horsepower  years  were  exported  in  the  year  ending 
March  31,  1920)  leaving  a  net  total  of  1,234,215  horsepower.  It  is 
further  pointed  out  in  this  connection  that  the  St.  Lawrence  River 
powers  bridge  the  gap  between  the  Quebec  and  Ontario  systems  and 
provide  an  enormous  surplus  of  energy  to  feed  a  future  trunk  line 
transmission  system  paralleling  the  St.  Lawrence  from  Windsor  to 
the  mouth  of  the  Saguenay  River.  With  the  power  available  on  the 
St.  Lawrence  added  to  the  available  surplus  on  the  Niagara,  Ottawa, 
St.  Maurice,  and  Saguenay  Rivers,  together  with  lesser  power  rivers, 
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Horsepower. 

1925 2,  350,  000 

1930 2,  875,  000 

1935 3,  405,  000 

1940 3,  935,  000 
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there  is  available  in  eastern  Canada  practically  10,000,000  hydro 
horsepower. 

The  Director  of  the  United  States  Geoloqfical  Survey  has  furnished 
for  the  information  of  the  commission  the  accompimying  diat^ram 
of  curves  (Graph  No,  5)  showing  the  past  growth  and  probable 
future  demand  for  power  in  the  State  of  New  York  and  in  the  New 
England  States,  which  is  practically  equivalent  to  the  300-mile  area 
on  the  Canadian  side  referred  to  in  the  preceding  paragraphs.  These 
curves  represent  the  installed  prime  mover  capacity  in  manufactures, 
central  stations,  and  electric  railways  in  the  above  States,  based  on 
actual  census  figures  from  1900  to  1919  and  extended  to  1930  at  the 
probable  rate  thus  indicated. 

The  following  figures  on  past  and  future  growth  have  been  ex- 
tracted from  the  curves.  They  represent  total  primary  power 
installation : 


Horsepower. 

1900 3,700,000 

1905 5,000.000 

1910 6,  600,  000 

1915 8, 100,  000 


Horsepower. 

1919 9,  300.  000 

1921 9,  900,  000 

1925 11,  000,  000 

1930 12,  500,  OOO 


In  connection  with  the  probable  demand  indicated  above,  the  Direc- 
tor of  the  Geological  Survey  is  of  opinion  that  "It  indicates  without 
question  that  the  demand  for  power  in  New  York  and  New  England 
would  take  care  of  all  the  power  that  might  be  developed  on  the  St. 
Lawrence  as  soon  as  it  was  made  available  for  utilization."  He 
points  out  that  this  opinion  is  confirmed  by  the  statement  in  the  re- 
port on  the  superpower  survey  to  the  effect  that  St.  Lawrence  power 
under  present  construction  and  operating  costs  can  be  placed  in  cen- 
tral New  York  and  Massachusetts  for  4.6  mills  per  kilowatt-hour  and 
at  Paterson,  N.  J.,  for  5.7  mills  per  kilowatt-hour.  He  adds,  "  If  we 
compare  these  costs  with  19.3  mills  per  kilowatt-hour,  the  production 
cost  of  electric  power  by  public-utility  plants  in  the  superpower  zone 
in  1919,  there  should  be  no  doubt  in  anyone's  mind  that  there  would 
be  sufficient  demand  for  all  the  power  that  can  be  made  available  on 
the  St.  Lawrence." 

The  results  of  the  superpower  survey  are  given  in  a  very  com- 
prehensive report  compiled  by  eminent  engineers  under  the  chair- 
manship of  W.  S.  Murray,  and  published  by  the  United  States 
Geological  Survey.  This  report  throws  much  light  on  the  question 
of  possible  markets  for  St.  Lawrence  power  in  the  United  States. 
The  primary  object  of  the  survey  was  to  obtain  a  more  efficient 
production  and  distribution  of  power  in  that  portion  of  the  country 
where  industrial  and  other  demands  were  most  marked.  The  recom- 
mendations in  the  report  propose  to  attain  this  object  by  (1)  replac- 
ing small  plants  by  fewer  but  larger  ones;  (2)  an  interconnection  of 
transmission  systems  or  superpower  plants,  resulting  in  the  supply 
of  a  greater  amount  of  noncoincident  demands  from  the  same  gen- 
erating station  capacity;  (3)  maximum  economic  utilization  of  avail- 
able water  power.  The  territory  covered,  called  the  "superpower 
zone,"  is  described  as  lying  between  the  thirty-ninth  parallel  (near 
Washington,  D.  C.)  and  the  forty-fourth  parallel  (22  miles  north 
of  Portland,  Me.)  and  extends  from  the  coast  approximately  150 
miles  inland.  The  ultimate  aim  is  to  be  reached  by  gradual  steps 
and  the  data  in  the  present  report  cover  primarily  conditions  up  to 
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1930.  However,  further  estimates  or  predictions  extend  beyond  tliis 
date  in  certain  cases,  as  for  instance,  the  utilization  of  the  power  of 
the  St.  Lawrence  and  Niagara  by  the  system  projected  for  1082. 

In  connection  with  the  power  demand  in  the  zone,  W.  S.  Murray 
expUiins  that  the  market  for  superpower  energy  will  be  furnished  by 
the  electric  utilities,  the  industries,  and  the  railroads,  the  estimated 
requirements  in  1930  being  some  31,000,000,000  kilowatt-hours,  and  in 
replacing  independent  operation  an  annual  saving  of  $339,000,000 
could  be  effected  by  the  proposed  coordinated  power  system.  The 
future  requirements  are  based  on  the  increases  during  the  past  10 
years  projected  at  a  somewhat  low^er  rate  to  the  year  1930.  The 
future  estimates  are  therefore  conservative. 

In  an  appendix  to  the  superpower  report  are  included  further 
details  of  the  estimated  demand  which  is  given  as  4,854,000  kilowatts 
(6.500,000  horsepower)  in  1919,  5,602,000  kilowatts'  (7,520,000  horse- 
power) in  1925,  and  7,422,000  kilowatts  (9,950,000  horsepower)  in 
1930,  the  latter  representing  an  energy  consumption  of  30,712,000,000 
kilowatt-hours.  A  graphic  representation  shows  that  this  consump- 
tion would  be  divided  approximately  68.4  per  cent  for  industrial  and 
domestic  use,  15.3  per  cent  for  electric  railways,  and  16.3  per  cent 
for  electrified  heavy  traction  railroads. 

To  meet  this  estimated  future  demand  it  is  intended  to  retain  a 
portion  of  the  existing  plants  while  the  new  power  plant  capacity 
required  in  the  zone  by  1930  would  be  4,980,000  kiloAvatts  (6,680,000 
horsepower).  In  1930  the  total  hydroelectric  capacity  installed 
within  the  zone  would  be  1,501,500  kilowatts  (2,013,000  horsepower), 
representing  a  total  investment  of  $245,977,000. 

With  regard  to  the  development  of  hydroelectric  energy  within  the 
superpower  zone,  the  principle  that  this  kind  of  development  is 
economically  justified  if  it  produces  power  at  a  cost  less  than  that  of 
a  steam-electric  plant  of  the  same  capacity  is  emphasized  and  the 
hydroelectric  energy  thus  available  within  the  zone  will  amount  to 
less  than  21  per  cent  of  the  total  electric  power  required  in  1930. 
Water-power  resources  below  5,000  kilowatt  (6,700  horsepower)  have 
been  disregarded  in  the  studies  and  those  considered  economical  for 
the  system  are,  Potomac  River,  200,000  kilowatts  (268,000  horse- 
power) ;  Susciuehanna  River,  185,000  kilowatts  (248,000  horsepower)  ; 
Delaware  River,  350,000  kilowatts  (469,000  horsepower)  ;  Hudson 
River,  150,000  kilowatts  (201,000  horsepower)  ;  Connecticut  River, 
165,000  kilowatts  (221,000  horsepower),  or  a  total  of  1,050,000  kilo- 
watts (1,407,000  horsepower). 

The  anticipated  expansion  of  the  public-utility  load  is  shown  by 
an  increase  from  10,000,000,000  kilowatt  hours  in  1919  to  26,000.000,- 
000  kilowatt  hours  in  1930;  this  allows  a  safe  annual  growth  of  9  per 
cent  for  the  future  as  against  11  per  cent  which  has  taken  place  dur- 
ing the  past  10  years.  The  present  importance  of  electric  supply  is 
shown  in  the  report  by  a  list  of  over  1.500  electric-power  organiza- 
tions engaged  in  public  service  in  the  States  in  which  the  superpower 
zone  is  situated. 

With  regard  to  the  electrification  of  railways,  the  zone  contains 
36,000  miles  of  railroads,  of  which  19,000  miks  could  be  profitably 
electrified.  The  total  energy  required  in  this  connection  would  be 
4,423,300,000  kilowatt  hours  per  year  and  a  load  factor  of  from  50 
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to  53  per  cont  is  given  as  tlie  average  for  unified  operation.    The  coal 
saved  annually  through  this  electrification  would  be  8.890,200  tons. 

In  connoction  with  llie  industrial  field  the  analysis  of  the  power 
taken  by  all  the  industries  in  the  zone  shows  that  the  majority  pro- 
duce their  own  power  and  this  mainly  from  coal.  It  further  shows 
that  in  1919  the  maximum  economical  use  of  purchased  power  (elec- 
tric motors  replacing  private  prime  movers)  would  have  saved  13,- 
502,100  tons  of  coal.  In  that  year  the  industrial  power  supply 
equipment  in  the  zone  had  an  aggregate  capacity  of  9,069,471  horse- 
power, of  v.hich  5,42G,9i!9  horsepower  was  steam,  541,033  horsepower 
hydraulic,  279,040  horsepower  internal  combustion,  2,822,469  horse- 
power for  purchased  energy  such  as  supplied  electric  motors.  The 
industries  requiring  the  greatest  capacities  were  cotton  goods,  895,513 
horsepower;  woolen  goods,  380,229  horsepower;  steel  works  and  roll- 
ing mills,  571,666  horsepower;  iron  and  steel  products  not  classified, 
919,150  horsepower;  paper  and  wood  pulp,  482,086  horsepower;  un- 
classified chemicals,  289,867  horsepower;  nonferrous  metals,  297,209 
horsepower ;  anthracite  mines,  899,726  horsepower. 

The  industrial  analysis  does  not  include  the  waterworks  in  the  zone, 
but  these,  it  is  estimated,  would  require  340,000,000  kilowatt  hours 
of  energy. 

The  predicted  industrial  power  requirements  for  1930  are  obtained 
by  a  curve  of  previous  rate  of  increase  prolonged  into  the  future,  and 
shows  a  required  capacity  of  12,000,000  horsepower  by  1930. 

The  power  production  cost  of  electric  utilities  in  the  superpower 
zone  in  1919  was  $54.30  per  kilowatt-year  ($40.50  per  horsepower- 
year)  for  steam-electric  plants,  and  $34.70  per  kilowatt-year  ($25.90 
per  horsepower-year)  for  hydroelectric  plants. 

The  unit  cost  of  power  delivered  at  load  centers  in  1930  is  esti- 
mated at  $43.80  per  kilowatt-year  ($32.70  per  horsepower-year).  In 
the  anthracite  division,  base-load  steam-electric  plants  are  estimated 
to  produce  electric  energy  in  1930  at  5.7  mills  per  kilowatt-hour, 
based  on  an  annual  capacity  factor  of  75  per  cent,  or  the  same  basis, 
at  approximately  $38.30  per  kilowatt-year  ($28.60  per  horsepower- 
year)  of  effective  capacity. 

The  combined  use  of  steam  and  water  power  is  estimated  to  yield 
annually  $69,550,000  on  an  increased  investment  of  only  $44,838,000, 
this  being  obtained  through  the  highest  economy  in  steam-produced 
power,  together  with  the  maximum  use  of  water  power. 

The  new  hydroelectric  plants  for  the  superpower  system  are  to  be 
located  only  at  the  most  economical  sites  and  the  unit  investment 
cost  is  estimated  at  $151.30  per  kilowatt  ($112.80  per  horsepower) 
of  installed  capacity,  while  for  the  retained  hydroelectric  plants  the 
investment  is  given  as  $193.60  per  kilowatt  ($144.50  per  horsepower). 

In  particular  regard  to  the  electrification  of  19,000  miles  of  rail- 
roads, it  was  estimated  that  this  could  be  accomplished  at  a  total 
expenditure  of  $570,000,000,  effecting  an  annual  saving  of  $81,000,000 
or  14.2  per  cent  on  investment.  As  this  expenditure  was  based  on 
costs  in  1919,  it  is  pointed  out  that  it  would  probably  be  reduced  to 
not  more  than  $400,000,000  by  1926. 

The  absorption  of  the  power  from  the  St.  Lawrence  and  Niagara 
into  the  superpower  system  is  set  for  1932.  It  is  assumed  that  it 
will  take  eight  years  to  construct  the  St.  Lawrence  hydroelectric 
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works  and,  owing  to  treaty  restrictions,  the  same  len^Ui  of  time 
:o  have  Niai2:ara  power  available  for  the  superpower  zone.  If  these 
developments  were  completed  by  1930  the  load  growth  in  certain 
divisions  of  the  zone  should  be  sufficient  by  19;V2  to  absorb  their 
ivailable  output,  namely,  300,000  kilowatt  (402,000  horsepower) 
from  Niagara  and  000,000  kilowatt  (804,000  horsepower)  from  the 
St.  Lawrence.  The  former  would  be  for  the  metropolitan  (New 
York)  division  while  the  St.  Lawrence  power  would  be  for  the 
lorthern  portion  of  the  zone. 

The  estimates  on  the  available  power  from  the  St.  Lawrence  are 
based  on  the  development  of  a  head  of  80  feet  at  the  Long  Sault, 
with  an  installed  capacity  of  about  1,200,000  kilowatt  (1,610,000 
tiorsepower),  yielding  an  annual  output  of  more  than  10,000.000,000 
kilowatt-hours,  one-half  of  this  output  to  be  allocated  to  the  United 
States.  No  estimates  are  attempted  as  to  the  cost  of  development, 
3Ut  it  is  assumed  that  this  should  be  lower  per  unit  than  that  of  any 
5f  the  developments  on  which  estimates  are  given  in  the  superpower 
report  on  account  of  the  size  of  the  development  and  because  a  large 
portion  of  the  expenditure  would  be  made  for  the  improvement  of 
aavigation.  The  report  further  remarks  that  the  additional  Niagara 
power,  if  available,  would  probably  be  cheaper  to  develop  than  the 
5t.  Lawrence  power.  However,  in  the  economic  estimates  contem- 
plating their  utilization,  the  cost  of  power  from  these  two  large 
sources  is  assumed  at  not  over  $20  horsepower-year  at  the  plant  bus 
oars. 

With  regard  to  the  saving  which  these  two  sources  would  mean  to 
the  superpower  system,  it  is  calculated  that  while  the  annual  cost 
3f  the  St.  Lawrence  poAver  delivered  at  load  centers  would  be  $130,- 
273,000,  the  same  amount  of  energy  from  new  steam  plants  would 
:ost  $141,601,000,  the  St.  Lawrence  power  thus  effecting  a  saving  of 
^11,328,000  a  year.  In  the  same  manner,  the  block  of  power  from 
N'iagara  would  cost  $107,651,000  annually,  while  the  same  amount 
supplied  from  steam  would  cost  $110,899,000,  showing  a  saving  of 
f3,248,000  a  year. 

The  coal  saved  annually  in  the  superpower  zone  by  using  the  avail- 
ible  energy  from  these  two  large  developments  as  suggested  is  esti- 
mated at  2,234,000  tons  for  the  St.  Lawrence  and  at  1,204,000  tons  for 
N^iagara. 

The  feasibility  of  transmitting  electric  energy  over  the  required 
iong  distances  is  fully  discussed  in  the  report,  and  in  this  connection 
:he  performance  of  the  proposed  transmission  line  from  the  St. 
Lawrence  River  to  a  point  in  central  New  England  is  shown  graph- 
ically and  various  items  of  interest  presented  in  tabular  form.  The 
proposed  line  would  be  225  miles  long,  operating  at  220,000  volts  and 
designed  to  transmit  300,000  kilowatt  (402,000  horsepower)  under 
lormal  conditions  and  double  this  amount  in  an  emergency.  This 
Tansmission  system  comprises  two  tower  lines,  each  supporting  two 
jircuits.^ 

Some  of  the  items  given  in  the  tabular  statement  in  the  report  have 
3een  extracted  and  presented  here  in  Table  No.  1. 

1  This  line  evidently  is  meant  to  carry  only  one  half  of  the  600,000  kilowatts  available 
Tom  the  St.  Lawrence  for  the  superpower  system  in  the  United  States,  the  other  half  being 
ransmitted  to  two  other  points  over  other  lines. 


150  ST.   LAWRENCE  WATERWAY. 

Table  No.  I. — Character  and  performance  of  transmission  lines. 


Character  and  performance. 


Energy  to  be  transmitted  (kilowatts) 

Length  of  line  (miles) 

Voltage  at  generating  end 

Number  of  tower  lines 

Number  of  circuits  per  tower  line 

Line  losses  (kilowatts) 

TraTisformer  losses  (kilowatts) 

Synchronous-condenser  losses  (kilowatts) 

Total  losses  (kilowatts) 

Eflicieucy  of  transmission  (per  cent) 


St.  Law- 
rence-New 
England 
line.i 


300,000 

225 

220,000 

2 

2 

12, 500 

10,  500 

5,600 

28, 600 

yi.3 


Niagara- 
New  York 
line. 


300,000 

3.50 

220,  000 

2 

2 

28,500 

10,500 

7,200 

46,200 

86.7 


Pittston- 

Newark 

Ime.> 


300,000 

115 

230,000 

2 

1 

13,800 

10,500 

6,400 

30,700 

90.7 


'  This  line  evidently  is  meant  to  carry  only  one-half  of  the  600,000  kilowatts  available  from  the  St.  Law- 
rence for  the  superpower  system  in  the  United  States,  the  other  half  being  transmitted  to  two  other  points 
over  other  Unes. 

*  Line  from  steam-electric  sources. 

In  the  report  of  the  Hydro-Electric  Power  Commission  of  Ontario 
a  good  deal  of  attention  was  devoted  both  to  the  question  of  possible 
markets  and  the  cost  of  development.  While  the  estimates  of  future 
demands  may  seem  large,  attention  is  drawn  in  the  report  to  the 
experience  of  the  Hydro-Electric  Power  Commission  whose  initial  con- 
tract for  100,000  horsepower  was  criticised  at  the  time  as  ill-advised, 
but  nevertheless  within  five  years  the  whole  100,000  horsepower  had 
been  marketed.  The  Queens'ton-Chippewa  development  with  550,000 
horsepower  ultimate  capacity  is  referred  to  as  an  example  of  the  confi- 
dence of  the  hydroelectric  commission  in  the  extent  of  future  mar- 
kets which  from  past  experience  have  been  found  to  materialize  in  a 
manner  which  has  more  than  justified  the  decisions  arrived  at. 

The  extensive  growth  of  the  operations  of  the  hydroelectric  com- 
mission is  shown  by  means  of  a  table  from  which  the  following  is  an 
extract : 


Year. 

Total  con- 
sumers. 

Total  load 

in  Ontario 

only. 

1910 

Horsepower. 
750 

1915 

120, 828 
215, 086 
265,000 

103, 959 

1919 

262, 281 

1921                                         

305, 247 

The  future  growth  in  demand  is  based  on  the  per  capita  consump- 
tion— at  present  this  is  900  kilowatt-hours  per  annum  based  on  a 
territory  with  a  population  of  2,900,000.  It  is  expected  that  the 
annual  per  capita  consumption  will  soon  reach  1,200  kilowatt-hours 
and  by  1941  is  expected  to  be  1,500  kilowatt-hours.  Based  on  these 
and  the  corresponding  increase  in  population,  the  future  demand  in 
Ontario  is  given  as: 

Horsepower. 

1931 932,000 

1941 1,  340,  000 

The  above  estimate  does  not  allow  for  possible  railway  electrifica- 
tion or  specialized  new  industries. 
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Ectjarclinf:^  tho  possible  markets  for  the  St.  Lawrence  power  in 
Ontario,  tho  area  within  a  radius  of  200  miles  is  taken  and,  based 
on  tho  annual  per  capitii  consumption  of  only  900  kilowatt-hours  for 
1931  and  1,200  kilowatt-hours  for  1941,  the  followinj^  future  de- 
mands are  estimated  for  this  portion  of  Ontario : 

IIorBcpower. 

1931 121,000 

1941 190,000 

A  similar  estimate,  based  on  per  capita  consumption,  is  given  for 
the  United  States  side  within  a  radius  of  300  miles  from  Cornwall 
with  the  following  results: 

Horsepower. 

1931 5,  GOO,  000 

1941 8,  GOO,  000 

The  combined  future  demand  in  Ontario,  within  200-mile  radius, 
and  the  United  States,  within  300-mile  radius,  is  then  given  as 
follows : 

Horsepower. 

1931 5,  720,  000 

1941 8, 790, 000 

In  this  connection  it  is  pointed  out  that  the  power  commission  has 
not  considered  lower  St.  Lawrence  powers,  as  it  may  be  found  best 
to  develop  the  international  portion  first  in  order  that  the  United 
States  may,  as  soon  as  possible,  have  her  equity  for  her  own  needy 
markets.  It  will  be  noted  also  that  the  hydroelectric  commission 
confines  its  attention,  so  far  as  Canadian  markets  are  concerned,  to 
the  Province  of  Ontario. 

The  report  also  calls  attention  to  additional  special  markets,  such 
as  railway  electrification,  for  which  the  following  possibilities  are 
suggested : 

Horsepower. 

1931  30, 000 

1941  100, 000 

The  exportation  of  electricity^  from  the  Canadian  side  is  also  taken  j  / 
up  as  a  possible  market,  but  under  the  assumption,  first,  that  the  ^ 
exportation  of  electrical  energy  in  large  quantities  shall  only  be  per- 
mitted under  strict  governmental  control  as  under  the  Canadian 
electricity  and  fluid  exportation  act;  second,  that  the  operations  be 
conducted  upon  a  sound  economical  basis;  and,  third,  that  full, 
proper,  and  workable  provision  be  made  for  the  progressive  reclama- 
tion of  all  exported  power  as  and  when  the  need  arises  for  its  use  in 
Canada.  In  this  connection  quotations  and  instances  are  given  prov- 
ing that  there  is  a  demand  for  more  power  on  the  United  States  side. 

The  total  undeveloped  power  of  the  St.  Lawrence  in  the  three 
power  reaches  between  Prescott  and  Montreal  is  given  as  4,000,000 
horsepower,  of  which  five-twelfths,  or  1.665,000  horsepower  is  in  the 
upper  reach.  The  total  already  developed  is  300,000  horsepower,  of 
which  200,000  horsepower  is  on  the  Canadian  side  and  new  equip- 
ment will  increase  the  Canadian  capacity  by  60,000  horsepower. 

The  respective  costs  of  the  three  schemes  proposed  in  the  inter- 
national section  are  given,  with  a  due  proportion  charged  to  naviga- 
tion. Scheme  A  is  for  a  single-head  development,  B  and  C  for  two- 
stage  development. 
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The  following  is  extracted  from  the  table  showing  estimated  costs : 


Scheme  A  complete 
Scheme  B  complete 
Scheme  C  complete. 


Continuous 

capacity 
(horsepower) 


1,492,000 
1,600,000 
1. 635. 000 


Capital 

cost 
charged 
to  power 
(horse- 
power). 


$95 
96 
95 


The  cost  per  horsepower-year  in  connection  with  the  above  capital 
costs  is  given  as  from  $23  to  $30  for  a  block  of  400,000  horsepower 
supplied  at  the  other  end  of  a  transmission  line  300  miles  long. 

In  comparison  with  this,  the  cost  of  steam-electric  energy  in  New 
York  is  given  as  $60  per  horsepower-year. 

It  is  calculated  that  the  total  power  of  the  St.  Lawrence  in  the 
international  reach  would  save  80,000,000  tons  of  coal  in  60  years 
if  used  as  secondary  powder  to  steam  central  stations  in  the  United 
States  and  would  save  34,000,000  tons  per  year  as  primary  power 
or  a  total  saving  of  35,500,000  tons  per  annum.^ 

Table  No.  2. — Installed  turbine  capacity. 


Plan 
No. 


Index 
No. 


2MB6. 
2MB,. 

2MB2. 
2MC8. . 
2MC9. . 
2MC2. . 

2MCa. 
2MCii. 


2MC27. 
2MCi.. 


2MCio. 

2MC12. 
2MC,3. 
2MC14. 


Name  of  owner. 


Location. 


ALONG  ST.  LAWRENCE 
RIVER  IN  CANADA. 

Canada  Starch Co.(Ltd.) 

Beach  Hydro-Electric 
System. 

Town  of  Iroquois 

Town  of  Morrisbiirg 

do 

St.  Lawrence  Power  Co. 
(Ltd.). 

Town  of  Cornwall 

Toronto  Paper  Manu- 
facturing Co. 

New  Howard  Smith 
Paper  Mills  (Ltd.). 

Canadian  Cottons  (Ltd.) 

Cornwall  Street  Rail- 
way Light  &  Power 
Co.  (Ltd.). 

Stormont  Electric  Light 
&  Power  Co.  (Ltd.), 

Canadian  Cottons  (Ltd.) 

do 

do 


Cardinal,  Ontario. 
Iroquois,  Ontario. 


.do. 


Morrisburg,  Ontario. 
do 

Mille  Roches,  Onta- 
rio. 
Cornwall,  Ontario. . . 


Cornwall,  Ontario... 


.do. 
.do. 


.do. 

.do. 
.do. 
.do. 


Head 

/^ 
feet 


Turbines  in- 
stalled. 


6 
12 

12 

10 

9 

25 

18 


24 

12 


15 

22 
20 
20 


Num- 
ber of 
units. 


Horse- 
power. 


280 
500 

287 
1,000 

250 
2,600 

350 


800 

4,500 
400 


130 


Remarks. 


Not  in  operation. 


Being  installed. 


Auxiliary  to  pur- 
chased power. 
Stormont  Mill,  a 
Canada  Mill. a 
Dundas  Mill.o 


a  To  be  absorbed  by  No.  9. 

^  The  following  explanation  of  electrical  terms  or  units  may  be  desirable :  Kilowatt 
(k.  w.)  and  horsepower  (h.  p.)  are  units  of  the  same  dimensions  and  are  easily  converted 
from  one  to  the  other,  1  horsepower  being  approximately  equivalent  to  three-quarters  of  a 
kilowatt.  Each  of  these  is  an  instantaneous  measure  of  power  or  rate  of  doing  work.  The 
kilowatt-hour  (k.  w.  h.)  unit  is  a  measure  of  energy  with  the  time  element  considered  or, 
in  other  words,  involving  the  period  of  time  during  which  work  is  performed  or  energy 
consumed.  To  be  able  to  compare  the  kilowatt  or  horsepower  with  the  kilowatt-hour  what 
is  known  as  the  load  factor  must  be  known.  In  ordinary  practice  the  latter  may  vary 
from  30  per  cent  or  even  lower  to  100  per  cent.  For  instance,  the  superpower  survey 
takes  the  load  factor  in  connection  with  railway  electrification  as  50  per  cent  to  53  per 
cent,  in  which  case  1  horsepower  demand  would  represent  a  consumption  of  some  5,230 
kilowatt-hours  per  year. 
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Plan 
No. 


Index 
No. 


2MCt.... 

2MCi6.. 

2MC«.. 
2MCa. . 
2MC«.. 


20  2OMC4. 

21  2  NIC,.. 


22  ,  2MC«. 


23  1  20A«.. 

24  i  2OA18. 


25 
26 


27 
28 

29 


2OA9. 
20Aa. 


20  An. 
20  An. 

20  A„. 


30  '  2OA17. 

31  I  2OA3.. 
i 

32  I  2OA23. 

I 

33  2OA2,. 


39 


20  Aa. 
20  Aa. 

20A». 

20Aa. 

20Am. 


20Ji. 


Name  of  owner. 


ALONG  ST.  LAWRENCE 

IN  CANADA— continued. 
Valleyfleld  Electric  Co. . 

Montreal   Cottons   Co. 

(Ltd.). 

McDonald  &  Robb 

City  of  Valleyfleld 

Department     railways 

and  canals. 

Canadian  Light  & 
Power  Co.  (Ltd.). 

Montreal  Lipht,  Heat 
&  Power  Consoli- 
dated. 

do 


.do. 


Montreal  Blanket  Co. 


C.  GilmoreCo 

Mount    Royal    Mill   & 

Manufacturing      Co. 

(Ltd.). 

C.O.Clark  &  Bros 

Department     railways 

and  canals. 
Grier  Timber  Co.  (Ltd.). 


Sherwin  Williams  Co. 

(Ltd.). 
Canada  Box  Board  Co. 

(Ltd.). 
Ogilvie     Flour     Mills 

(Ltd.). 
Consumers  Cordage  Co. 

(Ltd.). 
Jas.  Shearer  Co.  (Ltd.). . 
Canadian    Jewellers 

(Ltd.). 
Belding-Paul  Corticelli 

Silk. 
Ogilvie  Flour  Mills 


.do. 


Total  installed  ca- 
pacity in  Can- 
ada. 

ALONG  ST.  LAWRENCE 
RIVER  IN  UNITED 
STATES. 

New  York  &  Ontario 

Power  Co. 
St.     Lawrence     River 

Power  Co. 

Totalinstalledca- 
p  a  c  i  t  y  in 
United  States. 

ON      RICHELIEU     RFV'ER 
AT  CHAMBLY. 

Montreal  Light,  Heat 
&  Power  Consoli- 
dated. 


Location. 


Valloyfiold,      Prov- 

iiice  of  Quebec. 
do 


do 

do 

Soulanges  Canal, 
near  Coteau  du 
Lac. 

St.  Timothee,  Prov- 
ince of  Quebec. 

Cedars 


Soulanges  Canal , 

near  Cedars. 

Lachine  Rapids 

Lachine  Canal  Lock 

4,  Montreal  Cote, 

St.  Paul. 

do 

do 


.do. 
.do. 


Lachine  Canal  Lock 
3,  Montreal,  Seig- 
neur Street. 

do 


.do. 
.do. 
.do. 


.do. 
.do. 

.do. 


Lachine  Canal  Locks 

1  and  2,  Montreal. 

do 


Head 

in 
feet. 


Waddington,  N.  Y. 
Massena,  N.  Y 


Chambly. 


10 
10 


10 
19 


50 
30 

50 
14 


9i 

14 
9 


9 

9 

14 

14 


9 
42 


31 


Turbiiias  in- 
stalled. 


Num 

berof 

units 


2 

30 

4 
5 


Horse- 
power. 


135 

8,800 

110 
300 
700 

30,400 
129,600 

16, 050 

15,800 
80 


50 
232 


24 

450 

198 


390 

ISO 

593 

162 

175 
75 

198 

1,625 

607 


218,031 


600 
86,000 


86,600 


21,600 


Remarks. 


Waterwerks. 


2  units  being  In- 
stalled at  10,S00 
horsepower  each. 


Glenora  mill. 


Royal  mill. 

Com  Products  Mill 
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I'lnn 
No. 

Inde.x 
No. 

Name  of  owner. 

Location. 

Iload 

in 

feet. 

Turbines  in- 
stalled. 

Num- 
ber of 
units. 

Horse- 
power. 

Remarks. 

40 
41 

2NG,.... 
2NGs.... 

ON  ST.   MAURICE   RIVER 
ATSIIAWINIGAN  FALLS 
AND  GRAND  MERE. 

Sliawinipan    Water    & 

Fow  er  Co.  (Ltd.). 
do 

Shawinigan  Falls — 
.  ..do 

148 
148 

140 

140 

76 

6 
5 

20 

11 

6 

58,500 
90,000 

17,910 

52, 325 

120,000 

Plant  No.  1. 

Plant  No.  2  (1  new 
unit  being  in- 
stalled, 42,000 
horsepower). 

4?. 

2NG,i..- 
2NGio... 
2NG3.... 

Bolgo  Canadian  Pulp  & 
Paper  Co.  (Ltd.). 

Northern    Aluminium 
Co.  (Ltd.). 

Laurentide  Power  Co. 
(Ltd.). 

Total  installed  ca- 
pacity. 

do 

43 

do 

44 

Grand  Mere 

2  new  units  being 
installed,  21,000 
horsepower  each. 

338, 735 

(Compiled  by  Dominion  Water  Power  Branch,  Ottawa,  Mar.  21,  1921.) 
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IMPROVEMENT  OF  THE  ST.  LAWRENCE  RIVER. 

PART   VI. 
CONCLUSIONS  AND  RECOMMENDATIONS. 


In  submitting  its  conclusions  and  recommendations  the  commission 
has  thought  it  well  to  discuss  in  some  detail  the  various  points  de- 
manding consideration  in  connection  with  this  many-sided  problem. 

An  analysis  of  the  testimony  submitted  makes  it  clear  that  the 
consensus  of  opinion  in  the  two  countries,  as  revealed  at  the  public 
hearings,  while  far  from  unanimous,  was  on  the  whole  distinctly 
favorable  to  the  proposed  improvement  of  the  St.  Lawrence. 
Broadly  speaking,  it  may  be  said  that  public  sentiment  throughout 
the  Middle  Western  and  Western  States  from  Ohio  to  Idaho  was 
almost  unreserved^  in  favor  of  the  deep  waterway.  The  only  evi- 
dence submitted  on  behalf  of  the  people  of  the  Mississippi  Valley 
was  also  favorable.  Various  organizations  and  individuals  in  the 
Eastern  States  expressed  themselves  as  approving  of  the  project.  On 
the  other  hand,  evidence  was  not  wanting  of  a  widespread  sentiment 
in  some  of  the  Eastern  States  antagonistic  to  the  project.  On  the 
Canadian  side,  anything  like  general  approval  of  the  undertaking 
was  confined  to  the  Province  of  Ontario.  In  the  other  Provinces, 
public  sentiment  appeared  to  be  either  indifferent  or  more  or  less 
hostile. 

The  situation  in  Canada  perhaps  calls  for  some  explanation,  not  so 
much  as  to  those  who  frankly  opposed  the  improvement,  the  oppo- 
sition in  Canada  being  based  largely  on  the  same  grounds  as  in  the 
LTnited  States,  but  rather  as  to  the  lack  in  Canada  of  anything  like 
the  unanimity  of  favorable  sentiment  noticeable  on  the  American 
side  of  the  region  tributary  to  the  Great  Lakes.  In  the  first  place  it 
appeared  at  the  hearings  that  many  Canadians  were  preoccupied 
with  the  merits  of  alternative  routes  to  the  seaboard.  This  was  par- 
ticularly noticeable  in  the  western  Provinces,  where  very  keen  interest 
was  expressed  in  the  possibilities  of  the  Hudson  Bay  route,  to  which 
the  Dominion  Government  had  more  or  less  committed  itself  some 
years  ago,  and  upon  which  it  has  already  expended  over  $20,000,000, 
and  expects  to  spend  another  $17,000,000.  In  the  east  a  similar  sen- 
timent was  found  in  Montreal  and  North  Bay  favorable  to  the  pro- 
posed Georgian  Bay  route,  which  has  been  before  the  Canadian  pub- 
lic for  many  decades.  /\ JJ 

But  a  more  potent,  though  perhaps  less  obvious,  reason  for  the  com-     | 
parative  lack  of  enthusiasm  on  the  Canadian  side  will  be  found  in   ^ 
the  radically  different  character  of  the  two  regions,  Canadian  and 
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American,  tributary  to  the  Great  Lakes.  Tlie  United  States  tribu- 
tary area  consists  of  a  compact  <Troiip  of  States,  an  immense  irref^ular 
parallelo^Tfram,  with  one  end  restin<y  on  the  Kocky  Mountains  and  the 
other  enibracino-  the  nrrcater  part  of  the  coast  line  of  the  Great  Lakes, 
with  most  of  their  harbors.  This  area  contains  a  very  industrious, 
profrressive,  and  ambitious  population  of  approximately  42  million 
people.  The  phenomenal  «:rowth  of  such  cities  as  Chicago  and  Mil- 
waukee, Detroit,  Buffalo,  Cleveland  and  Toledo,  Duluth,  Slinneapolis 
and  St.  Paul,  Omaha  and  Denver,  is  in  itself  a  sufficient'  indication 
of  the  extent  to  which  this  region  has  been  favored  by  nature.  To 
take  but  two  of  these,  the  population  of  Chicago  has  grown  in  60 
years  from  109,000  to  2,700,000,  and  of  Detroit  from  45,000  to 
1,000,000. 

The  resources  of  the  region  are  both  varied  and  enormous  in  ex- 
tent, and  they  are  particularly  rich  in  the  raw  materials  of  the  basic 
industries.  Its  soil — comparatively  little  of  which  is  barren — pro- 
duces a  large  percentage  of  the  national  harvest  of  all  the  important 
grains  and  root  crops,  and  feeds  millions  of  cattle,  hogs,  and  sheep. 
In  spite  of  an  enormous  production  for  years  past,  this  territory 
still  contains  immense  resources  in  iron  ore,  copper,  coal,  and  timber. 
It  not  only  feeds  its  own  population,  but  produces  substantial  sur- 
pluses for  export  to  domestic  and  foreign  markets.  It  is  at  one  and 
the  same  time  the  largest  producing  area  of  the  United  States  and  a 
very  large  consumer  of  raw  material  and  manufactured  products 
from  abroad. 

In  this  connection  it  was  stated  in  evidence  that  the  center  of 
wheat  production  for  the  entire  United  States  is  in  southeast  Ne- 
braska, of  corn  in  Illinois,  of  oats  in  southeast  Iowa,  of  potatoes  in 
Wisconsin,  of  wool  in  Wyoming,  of  swine  in  Illinois,  of  cattle  in 
Kansas,  of  butter  in  Illinois,  of  cheese  in  Wisconsin,  of  eggs  in  Iowa, 
of  farm  acreage  generally  in  central  Missouri,  of  farm  values  in 
Iowa,  of  meat  packing  in  Iowa,  of  iron  ore  in  Minnesota,  of  auto- 
mobiles in  Michigan,  of  rubber  goods  in  northern  Ohio,  of  bitu- 
minous coal  reserves  in  Nebraska,  and  of  population  in  Indiana. 
Taking  alone  the  territory  economically  tributary  to  Chicago,  it  was 
pointed  out  that  the  agricultural  production  according  to  the  1920 
figures  was  valued  at  $7,863,000,000,  the  mineral  production  at 
$1,888,000,000,  and  the  industrial  production,  based  on  the  figures 
of  1914,  at  oyer  $6,853,000,000.  The  city  of  Chicago  itself  has 
grown  industrially  from  a  total  value  of  manufactured  products  in 
1860  of  $20,000,000  to  an  estimated  total  in  1920  of  $6,500,000,000. 

The  banking  and  other  financial  institutions  of  the  area  are  strong 
and  enterprising.  The  capital  and  surplus  of  Chicago  banks  were 
given  as  $250,000,000,  total  deposits  (September,  1920),  $1,829,000,- 
000,  and  cash  reserves,  $500,000,000.  The  Ninth  District  of  the 
Federal  Reserve  Bank,  extending  from  Sault  Ste.  Marie  to  the 
western  boundary  of  Montana,  had  in  1919  some  3,720  banks  with 
an  aggregate  capital  of  $130,000,000,  total  resources  of  $1,978,- 
000,000,  and  deposits  of  $1,688,000,000. 

Altogether,  these  Middle  Western  and  Western  States  are  equipped 
in  every  way  to  take  full  advantage  of  the  transportation  facili- 
ties promised  by  the  proposed  deep  waterway  for  the  development 
of  trade  both  with  the  Atlantic  and  Pacific  seaboards  of  the  United 
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Statrs  jind  witli  ovorsoas  couiitrics.  And,  further,  tliev  arc  almost 
c'()nij}olle(l  to  seek  this  new  outlet  to  the  sea  by  reason  of  the  fact 
that  the  existin*^  transportation  ajjeneies  have  for  some  years  past 
found  it  exceedinfjly  difTicult  to  handle  the  situation.  As  a  matter 
of  fact,  it  is  apparent  that,  to  keep  pace  with  the  industrial  and 
other  development  of  this  very  rich  territory,  every  practicable 
means  of  transportation  will  idtimately  have  to  be  brou<rht  into  playj^ 

On  the  other  hand,  the  refrion  in  Canada  similarly  tributary  to  the 
sii<if::ested  waterway  consists  of  two  distinct  areas  of  productive  land 
separated  by  a  lon^j  narrow  stretch  of  comparatively  unproductive 
country,  roughly,  in  the  form  of  an  hour-plass,  one  end  beinjr  the 
eastern  portion  of  the  Province  of  Ontario,  ofenerally  called  Old 
Ontario,  and  the  other  the  prairie  Provinces  of  Manitoba,  Saskatch- 
ewan, and  Alberta,  while  tlie  neck  of  the  hour-tj^lass  is  the  sparsely 
populated  reg:ion  north  of  Lake  Huron  and  Lake  Superior.  This 
region  contains  natural  resources  in  timber,  minerals,  and  cultivable 
land  immense  in  value  and  extent,  but  its  population  in  proportion 
to  its  area  is  small  and  likely  to  remain  so  for  some  j^ears  to  come. 

The  compactness  and  uniform  productiveness  of  the  United  States 
tributary  area  are  lacking  in  the  Canadian  area.  The  population  of 
the  latter  is  about  one-tenth  of  the  former.  Its  resources  as  a  whole 
are  rich  and  varied,  but  its  production  falls  very  far  below  that  of 
the  United  States  area,  particularly  in  manufactures.  Except  in 
grain,  it  has  nothing  approaching  the  same  quantit}^  of  products  to 
nil  the  holds  of  vessels  sailing  from  Great  Lakes  ports  to  overseas 
ports,  and  it  offers  to-day  only  a  comparatively  small  market  for 
return  cargoes.  So  far  from  its  population  and  industrial  develop- 
ment having  outrun  its  transportation  facilities,  the  fact  is  that  at 
the  present  time  the  railways  of  Canada  are  considerably  ahead  of 
the  requirements  of  the  country. 

Another  point  that  should  not  be  forgotten  in  considering  the  X 
characteristics  of  the  Canadian  and  United  States  sections  of  the 
tributary  area  and  their  ability  to  make  effective  use  of  the  proposed 
waterway  is  the  unique  advantage  enjoyed  by  the  United  States 
area  in  the  possession  of  Lake  Michigan,  which  runs  far  down  into 
the  heart  of  this  territory.  The  immense  coast  line  of  Lake  Michi- 
gan, with  its  numerous  excellent  harbors  each  linked  up  with  the 
network  of  railways  which  covers  the  Middle  West,  puts  all  the  sur- 
rounding territory  in  a  most  favorable  position  to  take  full  advan- 
tage of  the  transportation  facilities  offered  by  the  new  waterway. 
It  may  also  be  noted  that  the  ports  of  Lake  Michigan  have  a  decided 
advantage  over  those  of  Lake  Superior  by  reason  of  the  fact  that 
when  a  deep-draft  vessel  has  entered  Lake  Huron  it  can  pass  into 
Lake  Michigan  without  the  necessity  of  navigating  the  channels  of 
the  St.  Mar^^s  River  and  the  locks  at  Sault  Ste.  Marie. 

Another  fact  that  may  perhaps  help  to  explain  the  Canadian  // 
attitude  is  that  for  many  decades  past  Canada  has  pursued  a  definite 
and  progressive  policy  of  waterways  improvements,  involving  alto- 
gether an  enormous  expenditure,  particularly  when  her  compara- 
tively sparse  population  is  taken  into  consideration.  The  attitude 
in  some  parts  of  Canada  appears  to  be  that  while  in  the  course  of 
time  the  Dominion  might  be  expected  to  undertake  the  improvement 
of  the  upper  St.  Lawrence  as  a  logical  step  in  the  creation  of  a  deep- 
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water  route  from  the  sea  to  the  head  of  the  Great  Lakes,  the  need  for 
the  improvement  at  the  present  moment  is  not  so  apparent  in  Canada 
as  it  a])pears  to  be  in  the  United  States. 

The  opposition  to  the  suggested  improvement  centered  largely  in 
the  State  of  New  York,  but  was  also  supported  by  representatives  of 
various  public  bodies  in  New  England  and  in  some  of  the  Atlantic 
Coast  States  south  of  New  York,  as  well  as  in  the  city  of  Montreal. 
The  commission  is  satisfied  Ihat  many  of  those  who  have  opposed  the 
project  did  so  because  they  were  convinced  that  it  was  impracticable 
and  not  in  the  public  interest.  It  is  equally  satisfied,  however,  that 
much  of  the  opposition  had  its  source  in  what  might  be  called  local 
patriotism.  That  is  to  say,  that  many  citizens  of  Buffalo,  Montreal, 
New  York,  Albany,  Boston,  and  Philadelphia  were  determined  to 
oppose  the  project  mainly  because  they  believed  that  it  would  ad- 
versely affect  the  interests  of  Buffalo  or  Albany  or  the  New  York 
Barge  Canal,  or  of  the  great  seaports  of  New  York,  Philadelphia, 
Montreal,  and  Boston.  On  the  other  hand,  the  demand  for  the 
waterway  comes  mainly  from  the  area  which  is  most  vitally  con- 
cerned in  the  opening  up  of  a  new  transportation  route  to  the 
seaboard. 

While  a  great  deal  of  most  valuable  testimony  was  put  before  the 
commission  at  the  various  public  hearings,  it  need  hardly  be  said 
that  the  commission  has  felt  itself  in  no  sense  bound  to  confine  its 
consideration  to,  or  to  base  its  conclusions  solely  upon,  that  testi- 
mony. The  investigation  upon  which  it  has  been  engaged  was  not  in 
any  sense  a  judicial  inquiry,  and  was  not  therefore  governed  by  the 
limitations  imposed  by  the  ordinary  rules  of  evidence.  The  commis- 
sion conceived  its  duty  to  be  to  get  at  the  real  facts  wherever  they 
might  be  found — facts  that  would  lead  to  a  sound  conclusion.  Not 
only  therefore  has  every  latitude  been  given  to  those  who  appeared 
before  the  commission,  for  or  against  the  project,  both  as  to  the 
character  of  their  testimony  and  how  and  when  it  should  be  sub- 
mitted, but  the  commission  has  spared  no  effort  to  supplement  or  cor- 
rect this  information  from  other  sources. 

Certain  outstanding  facts  or  considerations  emerge  from  the  great 
mass  of  testimony.  These  have  already  been  discussed  in  Parts  III 
and  IV,  and  the  commission  now  submits  its  conclusions  thereon. 
They  will  be  considered  under  the  general  headings  of  navigation, 
economics,  engineering,  and  water  power. 

NAVIGATION. 

Ocean  ships  on  inland  waters. — The  commission  believes,  from  the 
evidence  before  it,  that  ocean-going  ships  of  suitable  draft  would 
find  no  serious  difficulty  in  navigating  the  deepened  St.  Lawrence 
and  the  Great  Lakes.  The  physical  obstacles  which,  in  the  opinion 
of  opponents  of  the  undertaking,  would  make  the  proposed  water- 
way impracticable  are  its  long,  restricted,  and  tortuous  channels  of  in- 
sufficient depth,  fog,  and  ice  conditions,  time  lost  and  damage  sus- 
tained in  getting  through  locks,  and  the  limited  navigation  season. 
The  commission's  conclusion  that  these  physical  obstacles  would  not 
be  sufficient  to  deter  ocean-going  ships  from  coming  up  into  the 
Lakes  is  based,  among  other  things,  on  the  two  unquestioned  facts 
that  for  many  years  past  ocean-going  ships  have  successfully  navi- 
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gated  the  St.  Lawrence  for  a  distance  of  approximately  1,000  miles, 
and  that  at  the  same  time  the  h\<^  lake  frei<j:hters  have  successfully 
navigated  the  Great  Lakes  and  their  connecting  channels. 

The  St.  Lawrence  Ship  Channel  below  Montreal  is  long,  restricted, 
and  tortuous,  in  the  sense  in  which  those  terms  have  been  used  at  the 
hearings.  It  differs  in  no  material  respect  from  the  connecting 
waterways  of  the  Great  Lakes,  except  in  its  greater  depth.  The 
Lower  St.  Lawrence  and  the  Gulf  are  more  or  less  subject  to  fog  and 
ice  conditions.  Nevertheless,  although  this  inland  waterway  is  open 
to  trade  only  about  7J  months  in  the  j^ear  as  against  the  12  months' 
period  of  the  Atlantic  coast  ports,  the  port  of  Montreal  actually 
handles  a  greater  volume  of  foreign  trade  than  any  port  on  the 
American  continent  with  the  single  exception  of  New  York;  and  the 
percentage  of  casualties  compares  very  favorably  with  the  percent- 
age in  connection  wnth  Atlantic  coast  ports. 

Similarly,  although  the  Detroit  River  is  subject  to  practically  all 
the  physical  obstacles  mentioned  above,  the  fact  remains  that  the 
tonnage  and  commerce  passing  up  and  down  this  river  during  the 
restricted  season  of  navigation  have  grown  by  leaps  and  bounds 
from  the  comparatively  insignificant  figures  of  50  years  ago  to  a 
present  vessel  tonnage  of  about  60,000,000,  with  a  freight  tonnage  of 
80.000.000  valued  at  over  $1,000,000,000. 

If  the  physical  obstacles  of  the  St.  Lawrence  have  not  been  suffi- 
cient to  prevent  the  building  up  of  a  great  foreign  trade  to  and 
from  Montreal  by  ocean-going  ships,  and  similar  obstacles  have  not 
prevented  the  building  up  on  the  Great  Lakes  of  a  commerce  im- 
mensely greater  than  that  through  the  Suez  Canal,  carried  by  vessels 
many  of  which  now  exceed  600  feet  in  length,  it  does  not  seem  reason- 
able to  suppose  that  the  same  obstacles  would  prevent  ocean-going 
ships  coming  up  the  St.  Lawrence  into  the  Great  Lakes,  given  a 
waterway  of  sufficient  depth.  So  far,  of  course,  the  commission  is 
dealing  with  the  physical  rather  than  the  economic  practicability  of 
the  project. 

It  may  be  added  that  the  commission's  view  is  supported  by  the 
opinions  of  men  who  have  had  many  years'  practical  experience  in 
navigating  either  the  St.  Lawrence  or  the  Great  Lakes,  and  who 
are  equally  agreed  that  the  physical  conditions  on  the  St.  Lawrence 
and  on  the  Great  Lakes,  with  their  connecting  waterways,  offer  no 
particular  problem  to  ocean-going  ships. 

Prevailing  drafts  of  ocea/n  ships. — Arguments  against  the  waterway 
that  it  would  not  be  deep  enough  for  the  prevailing  draft  of  ocean- 
going ships  seem  to  have  been  based  on  the  assumption  that  the 
great  liners,  such  as  those  plying  between  New  York  and  Liverpool, 
were  expected  to  go  up  into  the  Great  Lakes.  That,  of  course,  was 
an  unwarranted  assumption.  The  type  of  ocean  vessel  that  would 
probably  use  the  St.  Lawrence  route  would  be  the  average-sized 
tramp.  In  this  connection  the  commission  was  impressed  with  the 
statement  of  Maj.  Gen.  Black,  formerly  Chief  of  Engineers  of  the 
United  States  Armj^,  to  the  effect  that  out  of  14,513  steamships  listed 
in  Lloyd's  Register  for  1918-19,  81.45  per  cent  had  drafts  of  25 
feet  or  less  and  99.32  per  cent  drew  30  feet  or  less.  This  statement, 
confirmed  by  other  evidence  secured  by  the  commission,  makes  it 
clear  that  30-foot  canals  on  the  St.  Lawrence  and  in  the  Welland 
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would  accommodate  all  the  existing  ocean-going  vessels  of  the  world 
with  the  exception  of  such  deep-draft  vessels  as  the  great  modern 
liners;  and  even  25-foot  depths  in  the  same  canals  would  be  sufficient 
for  a  very  large  majority  of  ocean  craft. 

The  St.  Lawrence  ship  channel  below  Montreal  now  has  a  depth 
of  30  feet,  and  is  being  carried  down  to  35  feet.  The  Welland  Ship 
Canal,  at  present  under  construction,  will  have  a  depth  of  30  feet 
in  the  locks  and  25  feet  in  the  canal,  with  provision  for  deepening 
to  30  feet.  Of  the  five  locks  at  Sault  Ste.  Marie,  two  on  the  United 
States  side  have  a  depth  of  nearly  25  feet  and  the  Canadian  lock  a 
depth  of  23  feet.  When  it  becomes  desirable  to  do  so  in  the  inter- 
ests of  navigation,  there  will  be  no  difficulty  in  reconstructing  one 
of  the  older  American  locks  so  as  to  accommodate  vessels  of  approxi- 
mately 30  feet  draft. 

Similarh^  it  may  be  assumed  that  sooner  or  later  the  river  chan- 
nels above  Lake  Erie  as  well  as  the  harbors — at  any  rate,  the  more 
important  harbors — will  be  further  deepened,  in  accordance  with  the 
established  policy  in  both  countries  of  meeting  the  ever-increasing 
draft  of  lake  vessels  with  deeper  channels  and  harbors.  The  commis- 
sion recognizes  the  fact  that  the  proposed  improvement  of  the  St. 
Lawrence,  if  the  maximum  benefit  is  to  be  derived  therefrom,  must 
involve  the  deepening  of  river  channels  and  also  of  at  least  some  of 
the  lake  harbors — what  may  be  regarded  as  pivotal  harbors — but  it  is 
equally  satisfied  that  the  deepening  of  these  harbors  and  channels 
would  be  demanded  sooner  or  later  to  meet  the  requirements  of  lake 
shipping,  even  though  the  St.  Lawrence  waterway  were  never  built. 
As  a  matter  of  fact,  the  very  comprehensive  improvements  to  the 
harbor  of  Toronto,  now  well  advanced  and  estimated  to  cost  on  com- 
pletion some  $25,000,000,  provide  for  a  draft  of  30  feet,  and  a  num- 
ber of  other  lake  cities  have  worked  out  plans  for  similar  improve- 
ments. 

Taking,  however,  the  situation  as  it  appears  to-day  above  Lake 
Erie,  the  evidence  seems  to  show  that  the  existing  depths  in  the 
Detroit  and  St.  Clair  rivers.  Lake  St.  Clair,  and  the  St.  Marys  River, 
as  well  as  in  most  of  the  principal  harbors  of  the  Great  Lakes, 
would  accommodate  a  large  proportion  of  the  vessels  now  operating 
on  the  high  seas. 

Relative  costs  of  ocean  and  lake  vessels. — Evidence  as  to  the  rela- 
tive cost  of  construction  of  lake  vessels  and  ocean  vessels  varied  con- 
siderably, partly  because  some  of  the  figures  related  to  present-day 
costs  and  other  to  prewar  costs ;  partly  because  the  cost  of  construct- 
ing ocean-going  vessels  at  seaboard  shipyards  was  being  compared 
with  the  cost  of  constructing  lake  vessels  at  lake  shipyards ;  and  also 
because  some  witnesses  were  apparently  comparing  two  quite  differ- 
ent things;  i.  e.,  ocean  general  cargo  vessels  and  lake  bulk  carriers. 
It  appears  that  the  cost  of  lake  package  vessels  built  at  lake  ship- 
yards in  1920  ran  from  $125  to  $135  per  ton,  while  the  same  ship- 
building company  was  prepared  to  turn  out  ocean-going  vessels  of 
the  same  type  for  from  $178  to  $185  per  ton.  The  relative  costs  in 
1921  are  said  to  be  $120  and  $140,  respectively.  These  building  costs 
may  of  course  be  materially  lowered  in  the  course  of  the  next  few 
years,  without,  however,  necessarily  affecting  the  relation  between 
one  and  the  other.  The  commission  does  not  find  in  the  relative  cost 
of  building  an  ocean-going  vessel  and  a  lake  vessel,  each  designed 
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to  carry  tlie  same  kind  of  carj^o,  any  serious  ar<j;uments  apjainst  the 
practicability  of  the  proposed  waterway. 

Composite  vessels. —  At  the  various  hearin«rs  a  <2:ood  deal  of  discus- 
sion centered  around  the  practicability  of  a  composite  vessel  com- 
bininir  the  advantaires  of  the  ocean  tram])  and  the  lake  carrier.  The 
consensus  of  opinion  seemed  to  be  that  the  dcsi<i:n  of  such  a  craft 
was  quite  within  the  bounds  of  naval  architecture.  In  the  opinion 
of  the  commission  the  sliipbuildinii:  <2:enius  which  developed  the 
present  ty])e  of  lake  freitrhter  is  (]uite  capable  of  producin<r  a  boat 
equally  adaptable  to  service  on  ocean,  lake,  and  river.  The  creation 
of  such  a  vessel  does  not,  however,  appear  to  be  a  vital  factor  in  the 
pi-oblem  of  develojiino:  conmierce  between  lake  polls  and  ocean  ports, 
in  view  of  the  fact  that,  as  already  stated,  the  ])resent  types  of  ocean 
freight  carrier  would  find  no  serious  physical  difliculty  in  naviorating 
the  lakes  and  their  connecting:  rivers. 

The  time  factor. — Anotlier  element  in  the  problem  of  lake  and 
ocean  navigation  is  the  time  factor.  It  was  stated  in  evidence  that 
the  time  lost  in  passino-  throu<rh  locks  and  canals  and  restricted 
natural  channels  on  the  St.  Lawrence  and  the  Great  Lakes  would 
prove  a  fatal  barrier  to  the  adoption  of  that  route.  The  facts,  how- 
ever, do  not  appear  to  sustain  that  contention.  The  averap:e  speed 
of  lake  freicfhters  is  oiven  as  11  or  12  miles  an  hour  in  the  o])en  lake, 
and  in  restricted  channels  about  8  or  10  miles  an  hour.  The  mean 
runninof  time  for  the  round  trip  from  Erie  ports  to  Superior  ports 
and  back  is  10  or  10^  miles  an  hour.  The  averacre  time  lost  in  passing 
tlirough  locks  and  canals  is  one  hour  for  each  lock.  As  the  speed  of 
the  averaofe  ocean  tramp  is  sjiven  as  10  to  12  miles  an  hour,  there 
«loes  not  appear  to  be  any  material  difference  between  the  time  on 
the  open  sea  and  on  such  a  water  system  as  the  St.  Law^rence  and 
tlie  Great  Lakes.  While  recogniziufr  that  the  present  type  of  ocean 
vessel,  because  of  its  relatively  heavier  build  and  greater  draft,  would 
«ot  make  quite  the  same  time  as  the  lake  vessel  in  restricted  inland 
waters,  the  commission  is  of  the  opinion  that  losses  of  time  due  to 
delays  in  locks  and  restricted  speed  in  canals  and  river  channels 
would  not  prove  a  serious  obstacle  to  the  use  of  the  proposed  route 
hy  ocean -iroinir  vessels. 

The  commission  is  inclined  to  a2free  with  the  statement  that  where 
there  is  a  productive  interior  ships  will  proceed  as  far  inland  as 
physically  practicable,  and  that  the  farther  inland  they  can  pene- 
trate the  greater  will  be  the  resultinof  economy  and  the  more  exten- 
sive the  area  benefited.  Notable  examples  of  rivers  on  which  a  con- 
siderable traffic  has  been  developed  by  ocean-going  ships  are  the 
Amazon,  the  Yangtse-Kiang.  the  Rhine,  the  Danube,  the  Columbia 
and  Willamette,  the  Delaware,  the  lower  Mississippi,  and  the  St. 
Lawrence  itself.  It  appears  in  evidence  that  the  same  rate  of  freight 
was  paid  Xew^  York  to  Bombav  as  New  York  to  Calcutta,  though  the 
latter  port  was  2,000  miles  farther  and  involved  90  miles  of  a  tortuous 
river  channel  much  more  difficult  than  the  St.  Lawrence.  It  mat  also 
be  noted  that  ocean  shipping  has  to  an  increasing  extent  made  Mon- 
treal its  destination,  although  railways  extend  down  both  banks  of 
the  St.  Lawrence  from  Montreal  to  Quebec. 

Effect  of  diversions. — At  the  Montreal  hearing  the  attention  of 
the  commission  was  draw^n,  both  by  the  chairman  of  the  Montreal 
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Harbor  Commission  and  the  president  of  the  Shipping  Federation 
of  Canada,  to  the  fact  that  throu<i:l»  the  diversion  of  water  from  Lake 
Mi('lu<ran  by  tlie  Chica<i:o  Drainage  Canal  the  water  levels  in  the 
St.  Lawrence  siilFer,  not  only  in  that  portion  of  the  river  which  it  is 
now  proposed  to  improve,  but  also  in  the  harbor  of  Montreal  and 
in  the  dred<^ed  shij)  channel  below  Montreal.  I'his  matter  is  also 
referred  to  in  the  rei)ort  of  the  engineering  board. 

This  commission  does  not  feel  called  upon  to  express  any  opinion 
as  to  the  i)ropriety  or  otherwise  of  the  C'liica^o  diversion,  beyond 
observin<y  that  the  engineering  services  of  botn  countries  have  re- 
ported that  the  present  diversion  has  had  a  certain  definite  effect 
in  lowering  the  prevail  in  fr  depths  in  all  the  lakes  and  connecting 
rivers  below  Superior,  including  the  St.  Lawrence,  and  particularly 
in  the  harbors  and  river  channels,  which  had  been  repeatedly  deep- 
ened at  very  great  expense  to  meet  the  increasing  demands  of 
commerce. 

Use  of  existing  St.  Laiorence  canals. — The  question  was  frequently 
asked  at  the  hearings  why  the  existing  St.  Lawrence  canals  were 
not  used  by  ocean-going  vessels  if  the  water  route  between  the  sea 
and  the  Great  Lakes  were  practicable.  The  evidence  shows  that  at 
various  times  in  the  past  the  experiment  has  been  tried  of  bringing 
small  ocean  vessels  up  into  the  Lakes  for  cargoes,  but  that  it  had 
not  proved  economically  profitable  because  of  the  very  limited 
cargoes  that  could  be  carried  through  the  canals. 

ECONOMICS. 

Rail  or  water  transportation. — No  consideration  of  the  economic 
practicability  of  the  proposed  St.  LaAvrence  deep  w^aterway  can 
afford  to  ignore  the  important  group  of  problems  involving  the 
relationship  between  rail  and  water  transportation.  In  this  group 
are  included  such  questions  as  car  and  locomotive  shortage,  termi- 
nal congestion,  terminal  and  transshipment  charges,  rail  rates  and 
water  rates,  marine  insurance  and  refrigeration. 

Unquestionably  the  rapid  growth  of  sentiment  favorable  to  the 
water  route  throughout  the  Middle  Western  and  Western  States  has 
been  due  very  largely  to  the  serious  situation  created  by  the  inability 
of  the  railroads  to  carry  the  ever-increasing  load  of  traffic  outbound 
and  inbound  between  the  West  and  the  Atlantic  seaboard.  The  feel- 
ing has  been  growing  that,  unless  some  solution  should  be  found  for 
the  transportation  problem,  the  progress  of  this  important  and  am- 
bitious group  of  States  would  be  seriously  checked,  and  it  was  be 
lieved  that  the  all-water  route  to  the  sea  by  way  of  the  St.  Lawrence 
would  go  a  long  way  toward  solving  the  problem. 

Rail  congestion. — The  evidence  as  to  the  fact  and  extent  of  conges- 
tion on  the  railroads  of  the  United  States,  during  the  last  few  years, 
is  too  definite  and  abundant  to  admit  of  any  serious  question.  In- 
deed,' what  conflict  of  opinion  is  found  in  the  testimony  applies  not 
so  much  to  the  fact  of  congestion  as  to  its  causes  and  remedies.  Was 
congestion  brought  about  by  the  abnormal  conditions  arising  out  of 
the  war,  or  is  it  the  inevitable  result  of  the  growth  of  the  nation's 
business  outrunning  its  transportation  facilities?  W^ill  it  find  its 
own  cure  in  the  gradual  after-the-war  readjustment  of  the  country, 
or  must  a  remedy  be  sought  elsewhere,  by  the  creation  of  new  trans- 
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l^ortntioii  channols  wliicli  will  lu'lj)  to  ciii-c  (•()n<^"s*i(m  by  rrlicvin^ 
(ho  railroads  of  a  iniiterial  proportion  of  their  l)ur(UMi^ 

Tcrviinal  roixfifioHS. — Tlie  situation  is  vory  similar  as  to  condi- 
tions at  the  Atlantic  coast  terminals  of  the  railways.  Here  also  the 
fact  of  Ci)n,ir('stion  is  hardly  disputed,  indeed  can  not  he  seriously 
denied  in  the  face  of  the  numerous  specific  instances  oifered  hy  wit- 
nesses at  practically  every  hearin<r  held  in  the  West.  A^ain,  how- 
ever, the  questions  were  raised  as  to  whether  the  existin<r  conji^estion 
was  tem})orary  or  chronic;  and  as  to  whether  it  conld  be  remedied 
by  the  provision  of  additional  facilities,  or  must  seek  relief  by  sliift- 
in<i:  some  of  its  traffic  load  to  another  route. 

The  commission  believes  that,  while  it  is  physically  practicable  to 
brinjy  both  railroads  and  terminals  up  to  the  point  where  they  could 
handle  the  traffic  of  the  United  States  without  serious  conji^estion,  the 
expense  invoh^d  would  be  enormous,  amounting  in  the  opinion  of 
experienced  railroad  executives  to  from  $1,000,000 ,000  to  $2,000.- 
000.000  per  annum  over  a  series  of  years,  and  it  is  perhaps  question- 
able if  in  the  end  the  relief  afforded  Avould  be  comparable  to  that 
promised  by  the  creation  of  an  all-water  route  from  the  interior  of  the 
continent  to  the  Atlantic  seaboard.  So  far  as  Canada  is  concerned, 
it  does  not  appear  that  con<restion,  either  on  the  railroads  or  at  the 
terminals,  has  been  a  serious  problem,  except  perhaps  for  a  limited 
period  during  the  war.  In  fact,  as  stated  elsewhere,  Canadian  rail- 
way facilities  are  still  well  ahead  of  population  and  production,  and 
probably  will  be  for  some  years  to  come. 

Tcrmhinl  and  transshipment  charges. — An  important  point  in 
considerin<^  the  relative  advantages  of  rail,  rail-and-water,  and  all- 
water  routes  is  the  question  of  transport  and  other  char^^es  at  ter- 
minal and  intermediate  points.  A  cfi'eat  deal  of  evidence  was  sub- 
mitted illustratin^r  the  extent  to  which  terminal  charores  al^sorbed  the 
i:>rofit  on  export  shipments:  and  also  the  losses,  particularly  in  grain, 
due  to  transshipment  at  intermediate  points  from  lake  boats  to  rail 
or  canal  boats.  The  argument,  in  the  opinion  of  the  commission, 
was  well  taken  that  much  of  this  loss,  both  at  transport  points  on  the 
lakes  and  at  the  Atlantic  terminals,  would  be  avoided  if  goods  could 
be  shipped  through  without  breaking  bulk  from  lake  ports  to  over- 
seas ports. 

Rail  rates  versus  icatcr  rates. — INIuch  testimony  was  also  put  before 
the  commission  as  to  all-rail  rates  and  rail-and-water  rates  from  in- 
land points  to  the  Atlantic  seaboard,  ocean  rates  from  the  Atlantic 
seaboard  to  Europe,  and  the  probable  saving  on  shipments  by  the  pro- 
posed all-water  route.  While  comparisons  of  this  kind  must  neces- 
sarily be  more  or  less  conjectural  in  the  absence  of  any  definite  infor- 
mation as  to  what  actual  rates  would  apply  on  shipments  by  ocean- 
going vessels  from  ports  on  the  Great  Lakes  to  European  ports,  the 
commission  is  inclined  to  the  view  that  the  St.  Lawrence  route  Avould 
afford  a  m^aterial  saving  in  transportation  rates  over  any  of  the  exist- 
ing routes  between  points  in  the  territory  economically  tributary  to 
the  St.  Lawrence  and  overseas  points. 

Marine  insurance. — The  fact  was  urged  more  than  once,  in  support 
of  the  contention  that  the  St.  Lawrence  was  a  dangerous  route,  that  the 
marine  insurance  companies  charged  higher  rates  to  Montreal  than 
to  New  York  and  other  Atlantic  ])orts.     On  the  other  hand,  while 
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the  fact  was  admitted  by  those  who  advocated  the  waterway,  it  was 
ar<2jucd  that  this  discrimination  a*?ainst  Montreal  was  not  justified  by 
navi<]^ati()n  conditions  on  the  8t.  Lawrence.  Previous  to  1900  it  ap- 
l)ears  (Jiat  outside  tonnage  was  allowed  unrestricted  navigation  of 
that  river  between  April  1  and  October  31,  without  extra  charge.  In 
that  year,  however,  the  Britisli  North  American  clause  was  adopted, 
the  ell'ect  of  which  was  to  handicap  the  St.  Lawrence  in  the  matter  of 
rates.  At  that  time  there  may  have  been  some  excuse  for  discrimina- 
tion, but  since  1900,  it  was  urged,  all  the  improvements  asked  for  by 
shipping  and  insurance  interests  had  been  carried  out  by  the  Cana- 
dian Government,  Avhich  has  spent  large  sums  of  money  in  aids  to 
navigation,  and  in  improving  the  pilotage  and  other  services,  as  well 
as  in  the  establishment  of  signal,  telephone,  and  telegraph  stations, 
so  that  to-day  the  St.  Lawrence  is  one  of  the  most  thoroughly  marked 
waterways  in  the  world.  Since  these  improvements  had  been  made, 
the  size  of  steamers  using  the  river  had  doubled,  while  tlie  number 
of  accidents  had  notably  decreased.  Nevertheless,  the  higher  rates 
on  cargoes  and  hulls  were  still  maintained  and  restrictions  on  outside 
ships  adhered  to. 

Without  expressing  any  opinion  as  to  the  reasonableness  or  other- 
wise of  the  discrimination  against  the  St.  Lawrence,  the  commission 
believes  that  the  difference  in  marine-insurance  rates  is  not  sufficiently 
serious  to  make  it  a  factor  in  the  transportation  situation. 

Refrigeration. — The  evidence  offered  at  the  hearing  makes  it  quite 
clear,  in  the  opinion  of  the  commission,  that  chemical  refrigeration 
on  steamers  is  more  economical  than  icing  on  cars. 

Foreign  trade. — The  commission  has  had  placed  before  it  a  mass 
of  testimony  as  to  the  area,  population,  resources,  production  and 
trade,  foreign  and  domestic,  of  the  territory  economically  tributary 
to  the  proposed  deep  waterway ;  both  for  foreign  and  coastwise  trade ; 
that  is,  trade  with  the  Atlantic  and  Pacific  seaboards.  This  testi- 
mony very  largely  confirms  the  view  that  the  territory  in  question 
not  only  contributes  more  than  any  other  area  to  foreign  exports, 
but  constitutes  an  important  consuming  area  for  imports.  It  also 
establishes  the  fact  that  a  very  large  volume  of  trade  is  now  carried 
on  between  the  region  tributary  to  the  Lakes  and  the  Atlantic,  and, 
to  a  lesser  extent,  the  Pacific  seaboard.^  As  already  stated,  the  bulk 
of  this  trade  must  be  credited  to  the  American  rather  than  the  Cana- 
dian side  of  the  area. 

It  therefore  appears  from  the  testimony  that  there  already  existed 
in  the  region  tributary  to  the  Great  Lakes  abundant  material,  raw 
and  manufactured,  to  furnish  cargoes  for  ocean  ships  from  Lake 
ports  to  overseas  and  coastwise  ports ;  that  these  commodities  already 
formed  a  very  large  part  of  the  foreign  and  domestic  trade  of  the 
two  countries;  that  in  many  instances,  with  the  existing  transporta- 
tion facilities,  the  quantity  of  foreign  exports  was  restricted  because 
of  the  difficulty  in  guaranteeing  deliver^'  in  a  reasonable  time,  and 
in  other  cases  the  creation  of  foreign  markets  was  made  more  diffi- 
cult by  excessive  transportation  charges;  that  similar  conditions 
affected  shipments  to  seaboard  points;  that  the  large  and  growing 
demands  of  the  same  region  for  foreign  products  and  products  of 


*  It  is  to  be  anderstood  that  exports  and  imports  do  not  include  trade  between  the 
United  States  and  Canada.  For  the  purposes  of  this  report  the  two  countries  are,  as  far 
as  practicable,  considered  as  one. 


* 


6T.   LAWRENCE   WATERWAY.  165 

(he  Atlantic  and  Pacific  seaboards  would  insme  anij)lc  return  cai- 
<roes:  and  that  the  bankinj^  and  other  facilities  of  this  region  were 
adciiuate  to  take  care  of  its  foreifrn  trade,  whether  that  trade  fol- 
lowed existin<j:  channels  or  was  diverted  to  such  a  new  route  us  the 
St.  Lawrence  waterway. 

Tldeirater  tranf<f('r. — A  variety  of  o})inion  has  been  expressed  as  to> 
the  extent  to  which  commerce  would  find  it  jirolitable  to  transfer 
cargoes  at  Montreal  or  some  other  tidewater  j)oint  ratiier  than  ship 
throui^h  from  Lake  ports  to  overseas  ports.  The  connnission  feels 
that  so  many  factors  enter  into  this  problem  that  it  would  be  hazard- 
ous to  olTer  a  positive  opinion  at  the  i)resent  time.  It  is,  however, 
of  the  opinion  that,  even  if  it  should  be  found  inadvisable  for  cer- 
tain classes  of  ocean  ships  to  ^o  u])  into  the  Lakes,  or  for  certain 
car<2:oes  to  be  shipped  through  without  transfer  at  tidewater,  the 
creation  of  the  deep  waterway  would  nevertheless  be  justified,  as  it 
seems  probable  that  there  would  still  be  a  material  saving;  in  freight 
and  other  charges  by  way  of  the  St.  Lawrence  over  the  existing 
routes. 

Shi phiiU ding  on  the  Lakes. — A  comparatively  minor  point  in  the 
problem  of  providing  a  deep  water  channel  throu<:rh  the  Great  Lakes 
to  the  sea  is  the  effect  it  might  have  on  the  shipbuilding  industry, 
l^revious  to  the  war  these  plants  were  devoted  mainly  to  the  pro- 
duction of  lake  shipping;  but  the  insistent  demands  for  ocean  ships 
to  carr}^  food  and  munitions  to  Europe  forced  them  to  turn  more 
and  more  to  that  branch  of  shipbuilding,  until  in  1918  the  plants 
on  the  United  States  side  of  the  Great  Lakes  actualy  built  and  deliv- 
ered a  very  considerable  proportion  of  the  total  tonnage  constructed 
by  the  country  in  that  year.  The  capacity  of  these  plants  was  more 
than  doubled  during  the  war,  and  this  applies  to  both  sides  of  the 
Lakes.  It  appeal's  that  with  this  equipment,  with  thousands  of  skilled 
workmen  trained  in  the  art  of  shipbuilding,  and  with  their  strategic 
position  in  relation  to  raw  materials,  the  shipbuilding  plants  of  the 
Great  Lakes  would  be  in  a  position  to  compete  on  very  favorable 
terms  with  plants  on  the  seaboard  in  the  construction  of  ocean-going 
ships,  if  a  deep  waterway  w^ere  available  by  which  these  ships  couM 
be  taken  down  to  tidewater. 

Alteimative  routes. — Although  not  required  to  do  so  by  the  terms  of  ly^ 
the  reference,  the  commission  feels  it  desirable,  particularly  because 
of  the  strong  local  interest  expressed  at  some  of  the  public  hearings, 
to  refer  very  briefly  to  certain  Avaterways  advocated  as  alternative 
routes  from  the  interior  of  the  continent  to  the  seaboard.  These  are 
the  New  York  State  Barge  Canal,  the  projected  Oswego  Ship  Canal, 
the  Richelieu  and  Lake  Champlain  route,  the  proposed  Georgian  Bay 
Canal,  the  Hudson  Bay  route,  the  Mississippi  route,  and  the  Pacific 
and  Panama  route.  The  history  and  characteristics  of  these  routes, 
as  well  as  their  advantages  and  disadvantages,  have  been  dealt  with 
in  Parts  II  and  III.  The  commission  is  convinced  that  none  of  them 
offers  the  advantages  of  the  St.  Lawrence  route,  either  as  a  means  of 
relief  for  the  acute  transportation  situation,  or  as  a  channel  for  the 
carriage  of  commodities  between  the  region  tributary  to  the  Great 
Lakes  and  domestic  and  foreign  seaboard  points. 

Treaty  provisions. — It  may  be  convenient  at  this  point  to  set  out 
the  provisions  of  various  treaties  between  Great  Britain  and  the 
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United  States,  so  far  as  they  aflfect  the  waters  inchided  in  the  present 
investi<2^ation. 

By  Article  VII  of  the  Webster-Asliburton  treaty,  1842,  it  was 
agreed  that  the  channels  in  the  river  St.  Lawrence  on  both  sides  of 
(he  L()n«2^  Sanlt  Islands  and  of  Barnhai-t  Island,  etc.,  "  shall  be  equally 
free  and  open  to  the  ships,  vessels,  and  boats  of  both  parties." 

By  Article  IV  of  the  reciprocity  treaty  of  1854  the  right  to  navi- 
gate botli  the  St.  Lawrence  below  the  point  where  it  ceases  to  be  the 
boundary  and  the  canals  in  Canada  used  as  part  of  the  water  com- 
munication between  the  Great  Lakes  and  the  Atlantic  wastem.porarily 
secured  to  the  United  States.  That  right,  of  course,  lapsed  with  the 
treaty. 

By  Article  XXVI  of  the  treaty  of  Washington,  1871,  the— 

"  navigation  of  the  River  St.  Lawrence  ascending  and  descending  from  the  forty- 
fifth  parallel  of  north  latitude,  where  it  ceases  to  form  the  boundary  between 
the  two  countries,  from,  to,  and  into  the  sea,  shall  forever  remain  free  and  open 
for  the  purposes  of  commerce  to  citizens  of  the  United  States,  subject  to  any 
laws  and  regulations  of  Great  Britain  or  of  the  Dominion  of  Canada  not  incon- 
sistent with  such  privilege  of  free  navigation." 

By  Article  XXVII  of  the  same  treaty,  the  British  Government  en- 
gaged to  urge  upon  the  Dominion  Government  to  secure  to  .the  citi- 
zens of  the  United  States  the  use  of  the  Welland,  St.  Lawrence,  and 
other  canals  in  the  Dominion,  on  terms  of  equality  with  .the  inhabi- 
tants of  the  Dominion. 

No  formal  action  was  ever  taken  by  Canada  in  this  connection,  but 
it  appears  that  from  1854,  notwithstanding  the  abrogation  of  the 
reciprocity  treaty.  United  States  vessels  continued  to  enjoy  the  use 
of  all  the  Canadian  canals  on  terms  of  equality  with  the  vessels  of 
Canada.  In  1905  the  Dominion  abandoned  the  system  of  canal  tolls, 
since  which  time  all  Canadian  canals  have  been  free  to  all  vessels 
with  their  cargoes  or  passengers,  whether  these  were  Canadian  or 
American.  For  some  time  Canadian  vessels  were  only  granted  the 
use  of  such  United  States  canals  connecting  boundary  waters  as  those 
at  Sault  Ste.  Marie,  but  as  the  result  of  negotiations  between  the 
Canadian  and  United  States  Governments,  this  privilege  was  finally 
extended  to  the  New  York  State  canals.^ 

By  Article  I  of  the  treaty  of  January  11,  1909,  Great  Britain  and 
the  United  States  agreed  that  the  navigation  of  all  navigable  bound- 
ary waters  (between  the  United  States  and  Canada)  — 

"shall  forever  continue  free  and  open  for  the  purposes  of  commerce  to  the  in- 
habitants and  to  the  ships,  vessels,  and  boats  of  both  countries  equally,  subject, 
however,  to  any  laws  and  regulations  of  either  country,  within  its  own  terri- 
tory, not  inconsistent  with  such  privilege  of  free  navigation  and  applying  equally 
and  without  discrimination  to  the  inhabitants,  shiiJ'S,  vessels,  and  boats  of  both 
countries. 

"It  is  further  agreed  that  so  long  as  this  treaty  shall  remain  in  force,  this 
same  right  of  navigation  shall  extend  to  the  waters  of  Lake  ^Michigan  and  to 
all  canals  connecting  boundary  waters,  and  now  existing  or  which  may  here- 
after be  constructed  on  either  side  of  the  line.  Either  of  the  High  Contracting 
Parties  may  adopt  rules  and  regulations  governing  the  use  of  such  canals  within 
its  own  territory  and  may  charge  tolls  for  the  use  thereof,  but  all  such  rules  and 
regulations  and  all  tolls  charged  shall  apply  alike  to  the  subjects  or  citizens  of 
the  High  Contracting  Parties  and  the  ships,  vessels,  and  boats  of  the  High  Con- 
tracting Parties,  and  they  shall  be  placed  on  terms  of  equality  in  the  use  thereof. 


1  Canadian  vessels  are  not,  however,  permitted  to  navigate  the  Hudson  River  and,  without^ 
that,  the  privilege  of  navigating  the  canals  is  comparatively  worthless. 
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It  may  be  noted  that  the  same  ri«:ht  to  navijrate  Lake  Michi«ran 
duriiiir  the  life  of  the  treaty  had  aheady  been  granted  to  C'anachi  by 
the  treaty  of  ^^'ashin«»:to^,  1871. 

ENGINKEIUNG. 

The  enorineerino:  problems  connected  with  the  |)roposed  St.  Law- 
lence  improvement  were,  as  already  menti(med,  left  in  the  first  in- 
stance to  the  enirineerino-  board,  who  submitted  their  ie|)ort  to  the 
commission  in  July  and  Au<rust,  lO'il.  In  the  meantime  the  com- 
mission had  assembled  such  teclinical  data  as  was  available,  and  in 
the  course  of  its  public  hearin<:s  had  received  some  additional  in- 
formation on  certain  aspects  of  the  en<2:ineerin<r  problem.  It  may 
be  said  at  once,  however,  that  very  little  that  was  helpful  was 
brought  out  at  the  hearings,  which  were  devoted  mainly  to  the 
economic  problem. 

Before  outlining  the  principal  features  of  the  report  of  the  en- 
gineering board  the  commission  desires  to  put  on  record  its  appre- 
ciation of  the  admirable  manner  in  which  Col.  AVooten  and  Mr. 
Bowxlen  and  their  assistants  have  carried  out  the  important  task  in- 
trusted to  them  by  the  two  Governments.  The  instructions  to  the 
engineering  board  make  it  clear  that  they  were  not  expected  to 
submit  an^^thing  more  than  outline  plans  and  lump-sum  estimates, 
the  period  of  12  months  allowed  them  for  the  work  being  considered 
insufficient  for  the  preparation  of  detailed  plans  and  estimates.  While 
it  was  obviously  impossible  to  deal  exhaustively  with  such  a  very 
large  and  complicated  engineering  problem  in  12  months,  the  en- 
gineering board  has  unquestionablv,  both  in  the  matter  of  plans  and 
of  estimates,  given  t\w  commission  more  detailed  information  than 
the  strict  letter  of  the  instructions  called  for,  and  has  put  it  in  a 
form  that  leaves  very  little  to  be  desired. 

The  commission  is  convinced  that,  in  a  matter  of  such  unusual 
magnitude,  involving  engineering  factors  that  are  more  or  less 
debatable  and  affecting  the  interests  of  many  millions  of  people,  too 
much  care  can  not  be  taken  to  insure  the  adoption  of  plans  that  wnll 
be  be^'ond  reasonable  criticism,  both  as  to  the  general  scheme  of  de- 
velopment and  the  Avorking  out  of  its  details.  It  is  therefore  desir- 
able that,  before  any  steps  are  taken  to  carry  out  the  commission's 
recommendations,  the  plans  of  the  engineering  board,  together  with 
such  comments  or  criticisms  or  alternative  plans  as  have  been  filed 
with  the  commission  by  other  engineers,  should  be  referred  back  to 
the  board  enlarged  by  other  leading  members  of  the  engineering 
profession,  to  the  end  that  the  whole  question  be  given  that  further 
and  complete  study  that  its  magnitude  and  importance  demand. 

As  the  report  of  the  engineering  board  is  tiled  as  an  appendix  to 
this  report,  it  will  not  be  necessary  to  do  anything  more  here  than 
describe  it  in  ver}'  general  terms.  The  report  proper  is  accompanied 
by  three  appendices,  the  first  containing  the  detailed  estimates,  and 
the  other  two  separate  reports  on  the  regulation  of  Lake  Ontario, 
by  Mr.  Bowden  and  Col.  Wooten,  respectively.  The  drawings,  some 
64  in  number,  are  in  an  atlas. 

The  engineering  board  divides  the  proposed  works  into  two  prin- 
cipal  sections — the  international,  from  Lake  Ontario  to  Cornwall. 
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and  tho  national  or  all-Canadian,  from  Cornwall  to  Montreal.  Each 
of  these  aii:ain  is  subdivided.  For  the  intei-nationai  section  a  com- 
bined scheme  of  navi<i:ation  and  power  development  is  recommended. 
In  the  national  section  the  ])()ar(l  recommends  a  navi<iati()n  develop- 
ment alone,  hut  has  made  some  preliminary  studies  ol"  the  power  sit- 
uation in  case  it  should  be  decided  at  some  future  time  to  develop 
power.     Its  i)lans  cover  both  a  So-foot  depth  and  a  *^0-foot  dei)th. 

In  the  international  section  of  the  river,  a  distance  of  about  45 
miles,  Prescott  to  Cornwall,  the  fall  in  the  river  amounts  to  about 
91  feet,  which  is  overcome  at  the  present  time  by  four  canals  on  the 
Canadian  side — Galops,  7|  miles;  Rapide  Plat,  3|  miles;  Farrans 
Point,  1^  miles;  and  Cornwall,  11  miles.  The  project  of  the  board 
calls  for  the  construction  of  a  canal  on  the  Canadian  side  of  the 
river  w^ith  a  prism  depth  of  25  feet  at  low  water.  This  canal  ex- 
tends from  the  head  of  the  Long  Sault  Rapids  down  to  Cornwall, 
a  distance  of  about  8  miles,  and  is  provided  with  two  lift  locks,  860 
feet  long  by  80  feet  w^ide,  with  a  depth  of  30  feet  on  the  sills,  as  well 
as  one  pair  of  guard  gates.  One  of  the  locks  has  a  lift  of  48  feet 
and  the  other  31  feet. 

In  order  to  concentrate  the  fall  in  the  river  so  as  to  reduce  the 
number  of  locks  and  lessen  the  mileage  of  restricted  navigation,  the 
plans  call  for  the  construction  of  a  series  of  dams  across  the  several 
channels  of  the  river  in  the  vicinity  of  the  Long  Sault  Rapids.  The 
damming  of  the  river  at  this  point  consists  briefly  of  the  foUow^ing: 
An  embankment  from  the  Canadian  main  shore  to  Sheik  Island, 
the  power  houses  from  the  foot  of  Sheik  Island  to  Barnhart  Island, 
the  main  dam  from  Barnhart  Island  to  Long  Sault  Island., 
and  the  smaller  dam  from  the  head  of  Long  Sault  Island  to  the 
American  main  shore.  The  last  mentioned  dam,  in  addition  to  the 
purpose  it  serves  as  part  of  the  general  scheme  for  damming  the 
river,  is  also  designed  to  protect  the  Massena  diversion  canal  and  to 
assure  its  w^ater  suppW.  Besides  meeting  the  needs  of  the  Massena 
plant  this  dam  will  also  produce  56,000  horsepower.  The  main 
dam  is  also  designed  so  that  it  may  be  utilized  for  power  purposes, 
and  these  two  dams  wdll  make  possible  a  development  of  power 
estimated  at  about  1.500,000  horsepower,  which  includes  the  56,000 
horsepower  mentioned  above. 

In  addition  a  control  and  protective  dam  is  provided  for  about 
20  miles  up  the  stream  at  Ogden  Island,  with  a  lock,  on  the  United 
States  side,  of  the  same  dimensions  as  the  lock  at  the  Long  Sault. 
Dikes  will  be  built  at  various  points  on  the  American  and  Canadian 
sides  above  the  dam.  It  is  estimated  that  4,780  acres  will  be  flooded 
on  the  Canadian  side  of  the  boundary  and  6,320  acres  on  the  United 
States  side.  The  flooding  on  the  Canadian  side  presents  the  more 
serious  problem,  as  it  invoh^es  the  protection  of  certain  small  towns 
and  the  inundation  of  several  villages,  a  considerable  area  of  culti- 
vated land,  and  a  number  of  burial  grounds  that  have  been  in  exist- 
ence for  about  a  century. 

The  entire  works  within  the  international  section,  including  the 
above-mentioned  flooded  areas,  and  power  houses  equipped  to  de- 
liver 1,500,000  horsepower,  are  estimated  to  cost  $159,000,000.  Noth- 
ing, however,  is  included  for  putting  out  of  commission  the  four 
existing  canals  on  the  Canadian  side,  nor  is  any  allowance  made 


ST.    I.AWHKXCK    WATKllWAY.  1  G9 

for  the  charter  ri^lits  and  priviU»^es,  wliatever  tlioy  may  be,  of  the 
Now  York  c't  Ontario  Power  Co.  at  Waddin^xton,  N.  Y. 

A  point  doniandinix  consideration  in  connection  with  the  i)roposed 
works  in  the  international  section  of  the  river  is  the  relationship  be- 
tweej\  the  power  works  and  the  international  boundary.  It  lias  been 
found  that  the  most  economical  location  for  both  the  American  and 
Canadian  i)ower  houses  is  on  Sheik  Island,  whicli  is  cntiiely  on 
the  United  States  side  of  the  boundary.  As  it  seems  essential  that 
each  country  ultimately  should  have  the  operation  and  conti-ol  of 
those  portions  of  the  power  works  from  which  it  will  be  supplied 
with  its  share  of  the  developed  ])ower,  the  commission  believes  that 
the  international  boundary  should  be  adjusted  so  as  to  leave  each 
country's  power  house  on  its  own  side  of  the  boundary.  Should  the 
plans  of  the  engineerintr  board  be  finally  adopted,  it  would  there- 
fore be  necessary  to  transfer  to  Canada  somethinnr  in  the  neioflibor- 
hood  of  two  hundred  acres  of  United  States  territory,  all  of  which 
would  however  be  covered  by  water. 

In  the  national  section  of  the  river,  between  Cornwall  and  Mont- 
real, a  distance  of  about  72  miles,  the  fall  in  the  river  amounts  to 
about  134  feet,  overcome  at  present  by  the  Soulanges  and  Lachine 
Canals.  The  former  overcomes  three  rapids,  the  Coteau,  Cedars,  and 
Cascades,  the  first  at  the  outlet  of  Lake  St.  Francis,  the  second  9 
miles  lower  down,  and  the  last  at  the  entrance  to  Lake  St.  Louis.  The 
Soulanges  Canal,  14  miles  long,  is  on  the  north  side  of  the  river.  The 
board  proposes  a  canal  220  feet  wide  with  a  depth  of  25  feet  at  low 
water,  on  the  south  side  of  the  river,  from  Hungry  Bay,  on  Lake  St. 
Francis,  to  a  point  near  Melocheville,  on  Lake  St.  Louis,  a  distance 
of  15  miles.  The  canal  will  be  equipped  with  a  guard  lock  as  w^ell  as 
two  pairs  of  flight  locks,  each  860  feet  long  and  80  feet  wide,  w^ith  30 
feet  of  water  on  the  sills,  and  each  Avith  a  lift  of  about  40  feet. 

The  present  Lachine  Canal,  8^  miles  long,  overcomes  two  rapids, 
the  Sault  Normand,  just  below  the  Victoria  Bridge  at  Montreal,  with 
a  drop  of  10  feet,  and  the  Lachine  Rapids,  between  Heron  Island  and 
the  town  of  Lachine.  with  a  drop  of  about  32  feet.  The  project  of 
the  board  overcomes  both  rapids  by  a  canal  about  8  miles  long  with 
two  lift  locks,  of  the  same  dimensions  as  those  mentioned  above, 
and  one  guard  lock.  Ihe  combined  lift  is  about  48  feet.  The  pro- 
jected canal  follows  the  same  general  route  as  the  present  canal  for  a 
part  of  its  length  and  for  the  remainder  lies  substantially  along  the 
southerly  and  westerly  outskirts  of  the  city  of  Montreal. 

In  addition  to  these  two  canals,  a  certain  amount  of  dredging  is 
provided  for  in  Lake  St.  Francis  and  Lake  St.  Louis. 

All  of  the  above-mentioned  works,  as  Avell  as  certain  protective 
works  in  the  harbor  of  Montreal,  are  entirely  in  Canada,  and  below 
the  point  where  the  international  boundary  leaves  the  St.  Lawrence. 
The  cost  is  estimated  at  about  ^93.000.000.  but.  as  in  the  case  of  the 
international  section,  nothing  is  provided  for  putting  out  of  commis- 
sion the  existing  canals,  the  Soulanges  and  Lachine.  All  the  fore- 
ffoincr  refers  to  the  25-foot  depth  in  the  canals.  To  get  an  additional 
5  feet  would  increase  the  estimated  cost  by  about  $17,000,000.  This 
includes  the  proposed  canals  in  both  the  national  and  the  interna- 
tional sections. 
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The  annual  operatin*^  and  maintenance  costs  in  connection  with 
the  recommended  scheme  ai-e  estimated  at  $i2,r)G2,()()(),  of  which  $1,105,- 
()()()  represents  costs  of  navigation  and  $1,457,000  the  amounts  charge- 
able to  ])()wer. 

According  to  the  report  of  the  engineering  board  about  2,200,000 
horsepower  could  be  developed  on  the  national  section  of  the  river, 
if  this  should  at  some  future  date  be  thought  desirable,  at  an  esti- 
mated cost  of  $220,000,000. 

Regulation  of  Lake  Ontario. — One  of  the  questions  in  the  refer- 
ence which  the  commission  is  asked  to  answer  is:  "Will  regulating 
Lake  Ontario  increase  the  low- water  flow  in  the  St.  Lawrence  Ship 
Channel  below  Montreal?  And  if  so,  to  what  extent,  and  at  what 
additional  cost?  " 

During  the  last  10  or  12  years  the  question  of  the  regulation  of 
Lake  Ontario  has  been  investigated  from  varying  points  of  view  by 
a  number  of  engineers  and  commissions.  It  was  discussed  by  the 
International  AVaterways  Commission  in  their  report  on  the  regu- 
lation of  Lake  Erie,  1910;  and  considered  by  Mr.  A.  J.  Matheson 
in  1918  in  an  unpublished  report  prepared  for  the  Montreal  Levels 
Commission.  It  was  also  dealt  with  by  Mr.  Francis  C.  Shenehon  in 
his  "  Keports  on  the  Regulation  of  the  Niagara  and  the  St.  Lawrence 
Rivers." 

In  the  present  investigation,  separate  reports  have  been  submitted 
to  the  commission  by  Col.  AVooten  and  Mr.  Bowden  on  the  regulation 
of  Lake  Ontario.  It  may  be  noted  that  while  the  engineers  adopted 
somewhat  different  methods,  they  reach  substantially  the  same  con- 
chision.  This  question  has  also  been  dealt  with,  more  or  less  fully, 
in  the  reports  of  the  Hydro-Electric  Power  Commission  of  Ontario, 
the  New  York  &  Ontario  Power  Co.,  and  Hugh  L.  Cooper  &  Co. 

A  consideration  of  these  various  studies  leads  to  the  conclusion 
that  by  regulating  the  discharge  of  Lake  Ontario  through  the  St. 
Lawrence  River  the  mean  level  of  the  lake  may  be  raised  without 
causing  it  to  fluctuate  beyond  its  stream  limits  of  previous  years,  the 
low  water  flow^  of  the  St.  LaAvrence  may  be  increased,  and  the  depth 
in  Montreal  Harbor  as  well  as  in  the  ship  channel  below  Montreal 
may  also  be  increased  during  the  low  water  season.  The  extent  of 
the  improvement  in  the  low  water  flow  is  variously  estimated  at  from 
15,000  to  25,000  cubic  feet  per  second.  The  additional  depth  pro- 
vided during  the  low  water  months  at  Montreal  is  also  variously  esti- 
mated at  from  about  3  inches  to  over  1  foot,  and  that  proceeding 
downstream  in  the  ship  channel,  this  effect  gradually  diminishes. 
The  commission  is  of  the  opinion  that  a  material  imjorove- 
ment  in  the  existing  conditions  may  be  anticipated,  the  exact  degree 
of  which  can  only  be  determined  after  practical  experience  has  indi- 
cated the  best  scheme  of  regulation  to  adopt ;  and  that  this  improve- 
ment can  be  secured  at  no  additional  cost. 

Ice  conditions. — This  very  important  question  is  discussed  not  only 
in  the  report  of  the  engineering  board  but  also  in  those  of  the  Hydro- 
Electric  Power  Commission  of  Ontario,  the  New  Yock  &  Ontario 
Power  Co.,  and  Hugh  L.  Cooper  &  Co.  It  was  also  gone  into  at  con- 
siderable length  by  the  various  engineers  who  appeared  before  the 
commission  at  the  Ottawa  hearing  on  November  14-15,  1921. 

The  ice  question  in  connection  with  such  a  river  as  the  St.  Law- 
rence, with  its  immense  volume,  varying  currents,  and  severe  winter 
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conditions,  presents  one  of  the  most  difficult  problems  confronting 
en<i:inoers  in  desi<j:nin«j:  works  for  its  improvement.  With  the  river  in 
its  natural  condition  ice  jams  have  occurred  in  the  past  that  caused 
innnense  damage,  and  with  the  introduction  of  artilicial  works,  urdess 
these  are  very  carefully  located  and  designed,  the  opportunities  for 
ice  trouble  are  accentuated. 

It  is  anticipated  that  the  works  reccmimended  will  have  the  effect 
of  cjreatly  reducini^  the  formation  of  anchor  and  frazil  ice  in  the 
critical  section  of  the  river  from  tlu'  upper  end  of  Lake  St.  Francis 
to  the  head  of  the  (lalops  Kapids.  Nevertheless  the  solution  of  this 
ice  problem  is  so  vital  to  the  success  of  the  proposed  improvement 
that  the  commission  is  stron^dy  of  the  opinion  that  it  should  be  gone 
into  very  thoroughly  by  the  larger  board  elsewhere  recommended. 

Alternaiwe  schemes. — Under  the  terms  of  the  reference  the  com- 
mission is  required  to  answer  the  question,  "Which  of  the  schemes 
submitted  by  the  Government  or  other  engineers  is  preferred,  and 
why?"  In  compliance  with  the  spirit  of  these  instructions  the  com- 
mission has  considered  a  number  of  alternative  suggestions,  propos- 
ing either  modifications  in  the  plans  of  the  Board  of  Engineers  or 
entirely  new^  plans.  Most  of  these  alternative  plans,  it  may  be  noted, 
are  prepared  rather  from  the  point  of  view  of  water  power  develop- 
ment than  from  that  of  navigation.  They  have  been  submitted  by 
or  on  behalf  of  the  Hydro-Electric  Powder  Commission  of  Ontario,  the 
New  York  &  Ontario^  Power  Co.,  Hugh  L.  Cooper  &  Co.,  and  Mr.  E. 
S.  M.  LoVelace  of  Montreal. 

Taking  them  in  the  order  mentioned,  they  may  be  briefly  sum- 
marized as  follow^s : 

The  Hydro-Electric  Power  Commission  of  Ontario  submit  three 
alternative  schemes,  designated  A,  B,  and  C,  respectively.  Scheme  A 
is  a  single-head  development,  very  similar  to  that  recommended  by 
the  engineering  board.  It  would  concentrate  the  entire  available 
fall  at  the  foot  of  the  Long  Sault  Rapids,  where  the  main  dams  and 
power  houses  would  be  situated.  There  w^ould  also  be  a  control 
dam  at  the  Rapide  Plat  to  regulate  the  outflow^  from  Lake  Ontario. 
The  normal  operating  head  of  the  proposed  power  house  Avould  be 
74.5  feet.  At  the  head  of  the  South  Sault  channel  there  would  be  a 
power  house  to  utilize,  under  a  head  of  about  28  feet,  that  part  of 
the  flow  of  the  river  diverted  to  the  power  house  at  Massena,  N.  Y. 
The  total  development  would  produce  about  1,492,000  continuous 
electrical  horsepower  at  a  cost  of  $141,696,192. 

Under  scheme  B  the  development  w^ould  be  carried  out  in  two 
stages,  the  upper  of  wdiich  would  include  the  fall  in  the  Galops 
rapids  and  the  Rapide  Plat,  while  the  lower  would  include  the  fall 
in  the  vicinity  of  Farrans  Point  and  at  the  Long  Sault  Rapids.  This 
scheme  therefore  involves  a  double  head  development.  Two  powder 
houses  w^ould  be  built  extending  from  the  east  end  of  Ogden  Island 
to  tlark  Island  and  thence  to  Murphys  Point.  These  would  utilize 
the  head  of  27  feet  created  by  the  proposed  Ogden  Island  dam.  The 
locations  of  the  dams  at  the' Long  Sault  in  this  scheme  are  the  same 
as  in  scheme  A;  and  also  the  power  houses  on  Barnhart  Island  are 
in  very  nearly  the  same  situation.  The  head  to  be  developed  at  these 
power  houses,  however,  is  only  53.5  feet.  The  total  development 
would  produce  about  1,600,000"  continuous  electrical  horsepower  at 
a  cost  of  $154,092,512. 
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Scheme  C,  also  a  double-head  development,  is  a  modification  of 
scheme  B.  The  upper  dam  and  power  house  would  be  placed  at 
Crysler  Island  and  the  lower  power  house  at  Barnhart  Island.  The 
total  devel()])ment  would  produce  about  1,635,000  continuous  elec- 
trical horsepower  at  a  cost  of  $164,925,415. 

Under  scheme  A  about  29,000  acres  of  valuable  settled  land  would 
be  flooded,  including  several  small  towns  and  hamlets.  Under 
scheme  B  about  0,000  acres  would  be  flooded. 

In  addition  to  excavation  and  other  improvements  at  various 
points  in  the  river  channel,  scheme  A  provides  a  lock  immediately 
below  the  old  clam  at  Waddington,  a  canal  from  the  head  of  Sheik 
Island  to  Cornwall,  with  a  pair  of  guard  gates  half  a  mile  below  the 
entrance,  a  lock  opposite  Moulinette,  a  canal  reach  0  miles  long 
from  opposite  Moulinette  to  Cornwall,  a  second  lock  located  at  Corn- 
wall, where  a  junction  is  made  with  the  St.  Lawrence  River  a  short 
distance  west  of  the  lower  entrance  of  the  Cornwall  Canal.  Under 
scheme  B,  a  dam  and  lock  would  be  required  a  short  distance  above 
Morrisburg  and  also  a  serines  of  dams  at  the  Long  Sault  Rapids  with 
a  short  side  canal  from  Dickinsons  Landing  to  a  junction  with  the 
river  at  Cornwall.  This  canal  would  have  a  pair  of  guard  gates 
with  supply  weir  and  two  locks,  one  east  of  Maple  Grove  and  one 
at  Cornwall. 

Under  scheme  C  the  provision  for  navigation  would  be  the  same 
as  under  scheme  B  from  Cornwall  to  Dickinsons  Landing,  but  the 
dam  and  lock  above  Morrisburg  would  be  eliminated,  and  a  dam 
and  lock  would  be  required  near  Crysler  Island.  All  locks  would  be 
constructed  to  provide  for  a  draft  of  30  feet,  with  a  length  of  860 
feet  and  width  of  80  feet.     Canal  reaches  to  have  a  depth  of  25  feet. 

The  estimated  cost  of  scheme  A  is  $209,843,804,  of  which 
$141,696,192  is  charged  to  power  and  $68,147,612  to  navigation.  The 
estimated  cost  of  scheme  B  is  $211,466,419,  of  which  $154,092,512 
is  charged  to  power  and  $57,373,907  to  navigation.  The  estimated 
cost  of  scheme  C  is  $214,881,524,  of  which  $154,925,415  is  charged 
to  power  and  $59,956,109  to  navigation. 

The  Hj^dro-Electric  Power  Commission  describes  each  of  these 
schemes  in  detail,  and  points  out  certain  advantages  and  disadvan- 
tages believed  to  be  inherent  in  each.  Nevertheless  it  is  of  the 
opinion  that  "  the  engineering  factors  involved  appear  to  demon- 
strate that  from  the  standpoint  of  adequacy  and  capital  costs  there 
is  little  to  choose  between  the  single  stage  and  double  stage  develop- 
ments," and  it  refrains  from  pronouncing  in  favor  of  any  of  the 
three  schemes. 

The  New  York  &  Ontario  Power  Co.  proposes  a  double  develop- 
ment scheme,  with  dams  at  the  foot  of  the  Rapide  Plat  and  at  tho 
Long  Sault  Rapids.  The  project  would  include  power  houses  at 
Barnhart  Island  and  another  power  house  at  Morrisburg.  At  Mor- 
risburg there  would  be  a  canal  and  lock  on  the  Canadian  side,  and 
at  the  Long  Sault  there  would  be  a  canal  from  Mille  Roche  to  Corn- 
wall with  guard  gates  and  locks  in  the  same  location  as  shown  in 
the  Report  of  the  Hydro-Electric  Power  Commission.  The  dimen- 
sions of  locks  and  canals  would  be  substantially  the  same  as  in  the 
plans  of  the  engineering  board.  This  double  development  scheme 
would,  it  is  estimated,  produce  1,655,000  primary  horsepower  at  a 
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cost  of  $14;^,ar)0,r)08,  of  v^hkh  $103,81)8,525  is  dmr^ro,]  (o  |)()wer  and 
$3J),  157,078  to  naviiiation. 

The  i)lans  of  lliinh  L.  Cooper  &  Co.  contemplate  the  iinprove- 
nient  of  the  St.  Lawrence  for  navi^^ation  and  power  l)y  means  of 
five  (hims,  the  first  of  whicli  they  would  locate  at  Cat  Tshmd,  24 
miles  below  the  (Jalops  Rapids.  The  five  dams  are  expecteci  to' de- 
velop a  total  operatin<i:  head  of  about  196  feet. 

Cooper  &  Co.  ])r()p()se  to  build  the  dam  and  power  y)]ant  at  Cat 
Island  and  put  it  into  operation  before  proceedinfr  with  the  con- 
sti'uction  of  the  other  dams  and  power  devcloi)ments  downstream. 
They  estimate  that  1,000,000  horsepower  would  be  available  at  this 
site. 

The  estimated  cost  of  the  Cat  Island  imi)rovement  is  about 
$200,000,000.  The  estimated  cost  of  the  entire  improvement  of  the 
St.  Lawrence  between  Lake  Ontario  and  Monti-eal  for  the  devel- 
opment of  6,625,000  horsepower  is  stated  to  be  $1,450,000,000,  of 
which  $1,300,000,000  is  charged  to  water  power  and  $150,000,000 


to  navigation. 


It  is  apparent  that  Col.  Cooper's  scheme  is  primarily  for  the  devel- 
opment of  power;  and  that  it  contemplates  a  single  development 
at  Cat  Island,  leaving  the  four  plants  below  Cat  Island  for 
future  construction,  presumably  when  the  power  develo])ed  at 
the  Cat  Island  plant  has  been  marketed.  No  particulars  are 
furnished  in  regard  to  any  of  the  developments  except  that  at  Cat 
Island,  and  no  detailed  estimates  CA^en  for  the  Cat  Island  plan. 

Mr.  Lovelace,  beyond  expressing  his  personal  view^  that  the  im- 
provement of  the  natural  channel  of  the  river  is  preferable  to  the 
canals  recommended  by  the  engineering  board,  has  very  little  to 
say  as  to  the  merits  of  the  scheme.  His  personal  interest  is  in  the 
improvement  of  conditions  in  the  harbor  of  Montreal,  for  which 
he  advocates  a  submerged  dam  in  the  vicinity  of  Varennes,  below 
Montreal,  to  raise  the  water  in  the  harbor  some  10  or  12  feet.  This, 
he  says,  would  drown  out  the  St.  Mary  current  and  incidentally 
make  it  unnecessary  to  provide  the  lock  recommended  by  the  engi- 
neerins:  board  immediately  below  Victoria  Bridge.  Mr.  Lovelace  is 
also  of  the  opinion  that  if  his  proposed  dam  were  adopted  it  would 
make  possible  a  different,  and  he  believes  a  preferable,  route  for  the 
waterway  from  that  proposed  by  the  engineering  board  between 
Montreal  and  Lake  St.  Louis. 

It  will  be  noted  that  the  plans  submitted  by  the  Hydro-Electric 
Power  Commission  and  the  New  York  &  Ontario  Power  Co.  are  con- 
fined to  the  international  section  of  the  river;  that  Col.  Cooper's 
plan  deals  with  a  single  development  in  the  same  section  of  the  river ; 
and  that  Mr.  Lovelace's  suggestions  are  confined  to  that  portion  of 
the  river  between  Mon^treal  and  Lake  St.  Louis.  It  is  apparent, 
therefore,  that  none  of  these  plans  and  suggestions  provide  for  a 
complete  scheme  of  development  from  Lake  Ontario  to  Montreal,  a« 
required  bj^  the  terms  of  the  reference. 

The  commission  has  had  the  advantage  not  only  of  studying  the 
above  reports  as  submitted  but  also  of  hearing  them  discussed  by  the 
various  engineers  at  the  hearings  in  Ottawa  on  November  14  and  15. 
The  commission  listened  with  interest  to  the  comparison  of  the  alter- 
native plans  with  that  of  the  engineering  board,  and  the  respective 
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advantap:es  and  disadvanta<^es  of  each  as  seen  by  diiForent  engineers, 
and  was  ])articularly  impressed  with  the  fact  that  the  points  oi 
disa<i:r('cnient  were  all  on  comparatively  minor  features  of  the 
problem. 

Without  the  expert  assistance  of  technical  advisers,  the  commis- 
sion could  not  attempt  to  make  any  authoritative  decision  between 
the  plans  of  the  engineering  board  and  the  alternative  plans  sub- 
mitted, in  so  far  as  they  are  com})arable;  and  even  if  the  commission 
had  such  technical  advisers  at  its  disposal,  it  is  evident  that  they 
would  have  to  fi'ive  several  months  to  a  very  careful  study  in  detail 
of  the  various  schemes  before  a  conclusion  could  be  reached.  Under 
all  the  circumstances,  and  as  the  commission  was  asked  by  the  two 
Governments  to  file  its  report  within  three  months  of  the  receipt  of 
the  report  of  the  engineering  board,  the  commission  has  decided  to 
accept  the  plans  of  the  engineering  board  as  a  basis  for  the  recom- 
mended improvement  of  the  St.  Lawrence,  with  the  suggestion  as 
already  outlined  that  both  the  plans  of  the  engineering  board  and  the 
alternative  plans  should  be  referred  to  a  larger  board  for  final 
determination. 

WATER  POWER. 

The  terms  of  the  reference  make  it  clear,  in  the  opinion  of  the 
commission,  that  the  intention  of  the  two  Governments  was  that  the 
proposed  improvement  of  the  upper  St.  Lawrence  should  serve  pri- 
marily the  interests  of  navigation  and  commerce  and  only  inciden- 
tally those  of  water  power.  The  first  and  principal  question  reads : 
"  What  further  improvement  in  the  St.  Lawrence  River,  between 
Montreal  and  Lake  Ontario,  is  necessary  to  make  the  same  navigable 
for  deep  draft  vessels  of  either  the  lake  or  ocean-going  type; 
what  draft  of  water  is  recommended ;  and  what  is  the  estimated 
cost  ?  "  And  in  answering  this  question,  the  commission  is  requested 
to  consider  two  alternative  schemes,  one  providing  for  navigation 
interests  alone,  and  the  other  for  a  combination  of  navigation  and 
power  interests  "  to  obtain  the  greatest  beneficial  use  of  the  waters 
of  the  river." 

Obviously  the  first  consideration  is  to  take  care  of  the  interests  of 
naAdgation,  and  water  power  is  only  to  be  considered  in  so  far  as  its 
development  is  not  inconsistent  with  tlie  primary  interests  of  navi- 
gation. Under  the  terms  of  the  treaty  of  January  11, 1909,  the  inter- 
ests of  navigation  are  given  precedence  over  those  of  power  in  all 
cases  involving  the  use  or  obstruction  or  diversion  of  boundary 
waters  between  the  United  States  and  Canada,  or  of  waters  flowing 
from  boundary  waters  or  at  a  lower  level  than  the  boundary  in 
rivers  flowing  across  the  boundary,  and  "  no  use  shall  be  permitted 
which  tends  materially  to  conflict  with  or  restrain  any  other  use 
which  is  given  preference  over  it"  in  order  of  precedence.  In 
carrying  out  the  investigation,  the  commission  has  recognized  this 
order  of  precedence.  Fortimately,  it  has  been  possible  to  do  so  with- 
out doing  violence  to  either  interest,  as  the  scheme  recommended, 
that  is  a  combination  of  navigation  and  power  in  the  international 
section  of  the  river,  does,  in  the  opinion  of  the  commission,  secure 
the  maximum  efficiency  from  the  waters  of  the  St.  Lawrence  both 
for  navigation  and  water  power. 
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In  ivnrjird  to  the  oloctrification  of  railwiiys,  there  is  much  force 
in  the  ;u7j:unient  that,  <:ivon  a  siillicicnt  and  coincrncntl v  located 
sup})ly  of  power  at  w  reasonable  cost,  railways  would  he  trans 
foiined  from  steam  to  electricity,  but  it  must  iiot  l)e  lost  si«rht  of 
that  other  factors  enter  into  tlie  j)robUni,  particularly  the  capital 
cost  of  the  proposed  chan<ie.  The  capital  cost  wouhl  be  so  ^rivat 
that  elect ritication  could  only  be  justified  by  exceptional  trailic  con- 
ditions, such,  for  instance,  as  those  found  in  a  densely  populated 
area,  or  involving  heavy  ofrades  as  in  the  Kocky  Mountains,  or,  as 
su<2:o:ested  above,  by  the  availability  of  cheap  elec-tric  power.  In  any 
event  the  question  is  one  for  the  railway  companies,  who  are  the 
besi  judires  as  to  the  circumstances  under  which  electrification  would 
be  economically  a  sound  policy,  and  while  the  commission  believes 
that  ultimately  electrification  will  be  applied  to  all  the  principal 
railway  lines,  there  does  not  appear  to  be  any  immediate  prosj)ect 
of  a  movement  in  that  direction  on  the  part  of  railways  that  might 
be  ser\  cd  with  power  from  the  St.  Lawrence. 

At  the  same  time,  the  commission  can  not  lose  sight  of  the  fact 
that  the  present  project,  if  the  Governments  decide  to  go  on  with 
it,  can  hardly  be  completed  inside  of  ten  years,  and  he  would  be  a 
rash  prophet  who  ventured  to  put  limits  to  the  possible  developments 
in  the  use  of  hydroelectric  power  during  the  next  two  decades; 
either  in  the  direction  of  electrification  of  railroads,  or  still  more 
in  the  building  up  of  such  great  basic  industries  as  have  followed 
a  similar  development  of  power  from  the  Niagara. 

The  commission  is  of  the  opinion  that  in  so  far  as  markets  are 
likel}^  to  be  aA-ailable  for  St.  Lawrence  powder  within  a  reasonable 
period  after  the  St.  Lawrence  improvements  have  been  completed, 
the  situation  is  substantially  as  follows : 

As  appears  from  what  has  been  said  in  Part  V,  those  who  have 
given  particular  attention  to  this  matter,  both  in  the  United  States 
and  Canada,  are  for  the  most  part  of  the  opinion  that  markets  will 
be  available  to  absorb  all  the  i)owcr  that  can  be  developed  on  the 
international  section  of  the  St.  Lawrence  within  a  reasonable  i)eriod 
after  the  completion  of  the  proposed  works.  The  commission  has 
before  it  graphs  Nos.  3  and  5  showing  the  present  use  of  power  on 
both  sides  of  the  boundary  w-ithin  a  radius  of  approximately  800 
miles  of  the  Long  Sault  Kapids,  and  also  the  probable  future  de- 
mand. It  appears  from  these  graphs  that  at  the  present  time 
(1921)  the  total  primary  power  installation  on  the  L^nited  States 
side  of  the  300-milc  area  is  approximately  9,900,000  horsepower  aad 
on  the  Canadian  side  1,900,000  horsepower.  The  estimated  demand 
on  the  LTnited  States  side  in  1925  is  11,000,000  horsepow^er  and  on 
the  Canadian  side  2.350,000  horsepower;  and  in  1930,  on  the  United 
States  side  12,500,000  horsepower  and  on  the  Canadian  side  2,875,000 
horsepower. 

It  Avill  be  noted  tliat  the  Director  of  the  Unit<^d  States  Geological 
Survey  is  of  the  opinion  that  "  the  demand  in  New  York  and  New 
England  would  take  care  of  all  the  power  that  might  be  developed 
on  the  St.  Lawrence  as  soon  as  it  was  made  available,"  and  that 
this  opinion  is  confirmed  by  the  report  on  the  proposed  superpower 
system.  Evidence  as  to  the  demand  on  the  Canadian  side  of  the 
area  goes  to  show  that  ultimatel}^  Canada  will  be  in  a  position  to 
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use  her  yliare  of  tlie  aviiihible  power  on  the  international  section  of 
the  St.  Lawrence,  althon<:^li  obviously  for  some  years  after  the  works 
are  ('()nii)le((Hl  (h(Me  will  he  a  much  greater  demand  for  power  by 
the  United  Stati>s  than  by  Canada. 

SUiMMAKY  OF   CONCLUSIONS. 

To  sum  up  as  briefly  as  possible  its  conclusions  in  the  matter  of 
the  proposed  improvement  of  the  St.  Lawrence  River  between  Lake 
Ontario  and  Montreal,  the  connnission  finds  nothin<^  in  the  evidence 
to  warrant  the  belief  that  ocean-i;oin<r  vessels  of  suitable  draft  could 
not  safely  navi^rate  the  ^vaters  in  question  as  well  as  the  entire  water- 
way from  the  Gulf  of  St.  Lawrence  to  the  head  of  the  (ireat  Lakes^ 
or  that  such  vessels  Avould  hesitate  to  do  so  if  car^^oes  were  available. 

It  finds  that  of  the  various  alternative  routes  mentioned  from  the 
interior  to  the  seaboard,  none  offers  advantages  comparable  with 
those  of  the  natural  route  by  way  of  the  St.  Lawrence. 

As  to  the  economic  practicability  of  the  waterway,  the  commission 
finds  that,  Avithout  considering  the  probability  of  new  traffic  created 
by  the  opening  of  a  water  route  to  the  seaboard,  there  exists  to-day, 
between  the  region  economically  tributary  to  the  Great  Lakes  and 
overseas  points  as  well  as  between  the  same  region  and  the  Atlantic 
and  Pacific  seaboards,  a  volume  of  outbound  and  inbound  trade  that 
might  reasonably  be  expected  to  seek  this  route  sufficient  to  justify 
the  expense  involved  in  its  improvement. 

It  finds  that,  as  betw'een  the  American  and  Canadian  sides  of  the 
tributary  area,  the  former  contributes  very  much  the  larger  sh-are 
of  this  foreign  and  coastwise  trade,  and  in  all  probability  will  con- 
tinue to  do  so  for  many  years  to  come.  The  benefits  to  be  derived 
from  the  opening  of  a  water  route  to  the  sea  will  therefore  accrue  in 
much  larger  measure  to  American  than  to  Canadian  interests,  though 
it  is  reasonable  to  assume  that  eventually  the  advantages  may  be  more 
evenly  distributed. 

It  finds  that  the  existing  means  of  transportation  between  the 
tributary  area  in  the  United  States  and  the  seaboard  are  altogether 
inadequate,  that  the  railroads  have  not  kept  pace  with  the  needs  of 
the  country,  but  that  this  does  not  apply  to  the  Canadian  side  of  the 
area,  where  railway  development  is  still  in  advance  of  population 
and  production. 

While  the  commission  is  conscious  of  the  fact  that  war  conditions 
had  something  to  do  with  the  dislocation  of  railway  traffic  on  the 
United  States  side  of  the  boundary,  and  that  various  other  factors 
must  be  taken  into  account,  such  as  the  congestion  of  traffic  at  certain 
critical  points  between  the  West  and  the  Atlantic  seaboard  commonly 
referred  to  as  "  bottle-necks,"  and  the  abnormal  demand  for  cars  at 
certain  times  of  the  year  to  carry  the  peak  load  of  the  harvest,  it  is 
convinced  that  the  fundamental  difficulty  lies  rather  in  the  phenome- 
nal growth  of  population  and  industry  throughout  the  middle  w^est- 
ern  and  western  States,  a  growth  which  the  railroads  have  failed  to 
keep  pace  with. 

The  solution  of  the  problem,  in  the  opinion  of  the  commission,  lies 
in  the  utilization  of  every  practicable  means  of  communication,  and 
particularly  of  the  wonderful  natural  waterway  extending  from  the 
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Atlantic  into  tlic  very  heart  of  the  continent,  together  with  the 
devoh)pment  of  siicli  a  system  of  cooperation  between  railways  and 
waterways  as  wouKI  at  one  and  the  h,anie  time  brin^r  the  load  the  rail- 
ways have  to  carry  within  practicable  limits,  and  <i^ive  the  \\'('st  an 
adclitional  route  for  its  forei<rn  and  coastwise  trade. 

Experience  has  demonstrated  not  only  the  tremendous  imi)ort:ince 
of  water  communication  to  the  foreir^n  commerce  of  any  country  but 
also  the  manifest  advantages  of  linking  up  rail  and  water  routes.  It 
is  beyond  question  that  the  phenomenal  industrial  dev('lo])ment  of 
Great  Britain  in  modern  times  has  been  due  very  largely  to  her  ready 
access  to  the  sea.  Great  Britain  has  no  resources  of  iron,  yet  she  has 
built  up  origantic  steel  industries;  she  growls  no  cotton,  yet  she  sup- 
plies half  the  world  wnth  cotton  o:oods;  she  prodijcos  verv  little  wool, 
3^et  her  woolen  mills  have  developed  into  an  eno/tuous  industry.  Her 
merchant  marine  sail  the  seven  seas,  bringing  lo  her  shores  the  raw 
materials  she  needs  for  her  industries,  and  carrying  back  the  finished 
products.  The  sea,  that  most  eificient,  most  adaptable,  most  far- 
reaching,  most  economical  of  thoroughfares,  possessing  practically 
all  the  advantages  of  land  transportation  with  few  of  its  disadvan- 
tages, has  made  Great  Britain  prosperous. 

And  what  water  transportation  has  done  for  Great  Britain  it  has 
done  in  greater  or  less  degree  for  other  nations  in  other  times. 
Access  to  the  sea  gave  the  diminutive  Republic  of  Venice  preeminence 
in  the  ^fediterranean.  It  transformed  little  Holland  from  a  com- 
paratively obscure  province  into  a  great  maritime  nation.  It  gave  to 
iSpain  her  period  of  greatness.  It  brought  Germany  before  the  war 
within  almost  measurable  distance  of  supremacy  in  the  foreign  trade 
of  the  world. 

The  conclusion  is  obvious  that,  if  countries  that  had  for  the  most 
part  to  import  their  raw  materials  from  abroad  were  able  to  build 
up  a  great  foreign  trade  because  of  their  ready  access  to  the  sea,  the 
region  economically  tributary  to  the  Great  Lakes,  with  its  limitless 
resources,  its  raw  materials  within  easy  reach,  its  facilities  for  indus- 
trial expansion,  can  hardly  fail  to  become  an  even  greater  factor  in 
the  world's  markets  than  it  is  to-day,  if  given  a  practicable  and  effi- 
cient water  route  to  the  sea. 

Of  scarcely  less  importance  is  the  Unking  up  of  land  and  water 
routes.  Here  also  the  experience  of  Europe  is  illuminating.  Bel- 
gium and  England  are  the  most  densely  populated  portions  of 
Europe,  and  both  are  preeminently  industrial  nations.  Each  pos- 
sesses a  network  of  railways  reaching  into  every  corner  of  the  coun- 
try, yet  each  is  to-day,  despite  its  very  short  rail  haul  to  tidewater, 
finding  it  necessary,  in  order  to  give  adequate  service  to  congested 
areas,  to  link  up  the  railways  and  the  highways  with  the  inland 
waterways.  Despite  the  difference  in  area  between  these  countries 
and  the  region  tributary  to  the  Great  Lakes,  transportation  condi- 
tions are  not  altogether  dissimilar,  particularly  in  the  more  con- 
gested areas  of  the  Middle  West.  One  finds  in  such  a  district  as 
that  around  the  south  shore  of  Lake  Michigan  much  the  same  con- 
ditions of  a  rapidly  increasing  concentration  of  population  and  in- 
dustry, with  a  corresponding  concentration  of  rail  lines,  that  is  so 
noticeable  in  England  and  Belgium.  And  similar  conditions  are 
quite  evidently  developing  in  the  territory  immediately  tributary  to- 
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Detroit,  Clevoljind,  and  other  middle-western  cities.  When  these 
cities  and  their  tributary  territory  are  given  access  to  the  sea,  they 
will  find  it  necessary,  in  order  to  secure  the  maximum  benefits  from 
the  new  I'oute,  to  coordinate  their  railways  and  higliways  witli  the 
great  waterway  that  will  be  common  to  them  all.  The  advantages 
of  cooperation  will  be  found  as  real  in  this  case  as  in  Europe,  although 
the  remedy  may  be  somewhat  different  in  character. 

An  example  on  this  continent  of  the  effective  coortlination  of  rail 
and  water  services  is  found  in  the  Canadian  Pacific  Railway,  which, 
in  conjunction  with  its  rail  system  extending  from  ocean  to  ocean, 
maintains  lines  of  steamers  not  only  on  the  Atlantic  and  the  Pa- 
cific but  also  on  the  Great  Lakes  and  the  inland  waters  of  British 
Columbia. 

The  whole  question  of  the  distribution  of  cost  has  given  the  com- 
mission some  concern.  If  the  area  to  be  benefited  were  all  in  one 
country  the  problem  of  financing  the  improvement  would  be  a  com- 
paratively simple  one,  but  as  the  matter  stands  the  situation  is  com- 
plicated not  merely  by  the  fact  that  two  neighboring  countries  are 
joining  in  the  project,  but  that  these  countries  are  unequal  in  popu- 
lation, unequal  in  wealth,  unequal  in  their  ability  to  make  effective 
use  of  the  waterway.  That  is  the  situation  to-day,  but  it  does  not 
necessarily  folloAv  that  it  will  always  be  the  situation.  As  the  years 
go  by  the  relative  position  of  the  two  countries  will  doubtless  change, 
and  the  disproportion  between  their  population,  wealth,  and  com- 
merce may  gradually  diminish.  In  the  meantime  the  fair  and  reason- 
able plan  appears  to  be  to  divide  the  cost  in  proportion  to  the  benefits 
each  receives. 

Objection  may  be  made  that  the  proposed  principle  of  dividing  the 
cost  in  proportion  to  the  benefits  each  country  derives  from  the  im- 
provement could  hardly  be  put  into  effect  until  the  worlds  had  been 
completed  and  in  operation  for  a  sufficient  period  to  secure  reliable 
data  on  the  subject.  For  the  intervening  period,  however,  the  com- 
mission believes  that  there  are  already  available  authoritative  sta- 
tistics on  which  to  base  a  tentative  decision  as  to  the  interest  each 
country  is  likely  to  have  in  the  waterv/ay. 

Another  factor  in  the  situation  that  should  not  be  lost  sight  of  is 
the  peculiar  relationship  to  the  proposed  improvement  of  the  New 
Weliand  Ship  Canal,  a  portion  of  which  is  now  under  construction. 
As  pointed  out  in  an  earlier  part  of  this  report,  the  completion  of  the 
Weliand  Ship  Canal  and  the  adoption  and  completion  of  the  St. 
Lawrence  improvement  would  remove  the  only  barrier  to  the  creation 
of  a  deep-water  route  from  the  head  of  the  lakes  to  the  sea.  This 
would  give  at  least  25-foot  navigation  from  the  sea  up  to  the  Detroit 
River,  with  a  present  minimum  of  about  20  feet  above  Lake  Erie.  Al- 
though entirely  outside  the  strict  terms  of  the  reference  submitted  to 
it  by  the  two  Governments,  the  commission  has  been  impressed  by 
the  fact  that  the  New  AVelland  Ship  Canal  is  such  an  integral  part 
of  the  waterway,  and  is  so  inseparably  intervroven  with  the  project 
under  immediate  consideration,  that  it  should  properly  be  considered 
as  a  part  of  the  whole  scheme  and  the  expense  of  its  construction 
should  be  apportioned  between  the  two  Governments  upon  the  same 
basis  as  the  works  recommended  for  the  upper  St.  Lawrence. 

In  other  words,  each  country  should  be  debited  with  its  share  of 
the  entire  cost  of  all  works  necessary  for  navigation,  including  the 
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C(Kst  of  (he  AVelland  Sliip  Cannl,  bas^ul  upon  tlic  proportion  the 
car«;o  tonnage  carried  to  and  from  its  own  ports  by  way  of  tlu'  St. 
Lawrence  bears  to  the  entire  tonini«^'e  by  the  same  route.  The  ratio  to 
be  chart^ed  to  each  obviously  wouhl  require  to  be  readjusted  period!- 
cally. 

In  repird  to  the  water  power  side  of  the  question,  by  the  hin<]:ua^e 
of  the  treaty  as  well  as  the  obvious  intention  of  the  reference,  water 
power  must  be  retrarded  as  subsidiary  to  navi<zation.  Statements 
were  repeatedly  made  durintr  the  hearinrrs  to  the  elfect  that  while  the 
movement  for  improving  the  St.  Lawrence  was  nominally  in  the  in- 
terests of  navio^ation,  it  was  really  beinfr  enofineered  by  water  power 
interests  to  serve  their  own  ends.*  The  commission  is  confident  that 
there  is  no  justification  whatever  for  these  assertions.  As  a  matter 
of  fact,  as  already  stated,  very  little  testimony  of  any  kind  w'as 
ofTeretl  at  the  hearini^s  upon  the  power  side  of  the  (piestion,  public 
attention  beino:  apparently  centered  on  the  economic  i^r.-ioticnlnlity 
of  the  undertaking  as  a  navigation  route. 

For  the  purposes  of  the  conclusions,  recommendations,  and  answers 
to  questions,  "  navigation  works  "  shall  be  deemed  to  mean  and  in- 
clude all  works  of  every  kind  and  description  required  for  the  pro- 
posed improvement  of  the  St.  Lawrence  between  Montreal  and  Lake 
Ontario  other  than  and  except  superstructures,  machinery,  plant,  and 
equipment  for  the  development  and  utilization  of  power  in  connec- 
tion with  such  improvement;  and  "  power  works"  shall  be  deemed  to 
mean  and  include  all  superstructures  and  all  machinery,  plant,  and 
equipment  required  for  the  development  and  utilization  of  power  in 
connection  with  the  said  improvement. 

In  apportioning  between  the  two  countries  the  water  power  capable 
of  development  in  the  international  section  of  the  St.  Lawrence,  each 
country  should  be  charged  with  such  quantities  of  power  as  are  set 
apart  to  meet  the  requirements  of  existing  plants. 

In  regard  to  the  distribution  between  the  two  countries  of  the  cost 
of  ''  power  works,"  the  commission  is  of  the  opinion  that  as  each  coun- 
try will  be  entitled  to  half  the  available  power  in  the  international 
section  of  the  river,  the  cost  of  the  works  necessary  solely  for  the 
development  of  that  power  should  be  borne  equally  by  each  country. 
It  is  further  of  the  opinion  that  the  cost  of  "  navigation  w^orks  "  re- 
quired for  the  combined  use  of  navigation  and  power  over  and  above 
the  cost  of  works  necessary  for  navigation  alone  should  be  appor- 
tioned equally  between  the  two  countries. 

As  elsewhere  noted,  it  was  repeatedly  stated  by  those  who  appeared 
before  the  commission  that  the  water  power  developed  on  the  St 
Lawrence  would  be  sufficiently  valuable  to  carry  a  considerable  pro- 
portion, if  not  the  whole,  of  the  cost  of  the  undertaking  both  for  navi- 
gation and  power.  The  commission  desires  to  emphasize  the  point 
that  if  this  prediction  should  prove  well  founded,  nothing  in  the 
commission's  conclusions  and  recommendations  as  embodied  in  this 
report  need  conflict  with  the  charging  to  water  power  by  either 
country  of  any  proportion  of  its  share  of  the  entire  cost  that  may 
eventually  be  found  desirable. 

In  regard  to  the  method  of  control,  the  commission  is  conscious 
of  the  fact  that  the  peculiar  character  of  the  St.  Lawrence,  partly 
international  and  partly  national,  creates  an  unusual  situation,  and 
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it  believes  that,  in  order  to  combine  the  fullest  posfiil)le  liberty  of 
action  on  the  part  of  each  country  in  its  own  territory,  with  the 
efticient  coordination  of  the  several  parts  of  the  completed  improve- 
ment, all  "  navigation  works  "  lying  wholly  within  one  country  and 
capable  of  economic  and  efficient  administration  as  complete  and  in- 
dependent units,  should  be  maintained  and  operated  by  the  country 
in  which  they  are  located ;  that  "  navigation  works  "  not  lying  wholly 
within  one  country  and  not  capable  of  economic  and  efficient  ad- 
ministration as  complete  and  independent  units,  should  be  main- 
tained and  operated  by  an  international  board  on  which  each  coun- 
try would  have  equal  representation;  and  that  this  board  should 
also  have  the  right  of  inspection  of  "  navigation  works  "  lying  wholly 
within  one  country,  for  the  purpose  of  insuring  economy  and 
efficiency.  The  commission  is  further  of  the  opinion  that  all  "  power 
works  "  should  be  built,  maintained,  and  operated  by  the  country  in 
which  they  are  located. 

An  important  result  of  the  proposed  improvement,  if  carried  out, 
will  be  the  extent  of  damage  resulting  from  flowage  due  to  the 
higher  levels  maintained  in  the  St.  Lawrence.  This  damage  is  esti- 
mated by  the  engineering  board  at  about  $6,000,000.  The  commis- 
sion is  of  the  opinion  that  there  should  be  an  exhaustive  investiga- 
tion of  the  extent  and  character  of  the  damage  as  soon  as  the  plan 
of  development  has  been  finally  accepted. 

Finally,  the  commission  is  strongly  of  the  opinion  that  the  sub- 
ject matter  of  this  investigation  is  one  of  such  extraordinary  im- 
portance to  the  people  of  the  two  countries,  and  involves  engineer- 
ing problems  of  such  magnitude  and  diversity,  that  no  effort  should 
be  spared  to  secure  a  plan  which  will  beyond  all  reasonable  doubt 
obtain  from  the  upper  St.  Lawrence  its  maximum  efficiency  in  navi- 

fation  and  power.  To  this  end  the  commission  believes  that,  be- 
ore  any  particular  scheme  is  finally  adopted,  all  the  available  engi- 
neering data,  including  the  report  and  plans  of  the  engineering 
board  and  all  comments  thereon  or  alternative  plans,  should  be  re- 
ferred to  a  special  technical  board  for  careful  consideration  and 
report. 

RECOMMENDATIONS. 

In  harmony  with  its  conclusions  as  outlined  in  the  foregoing  re- 
port the  commission  recommends: 

(1)  That  the  Governments  of  the  United  States  and  Canada  enter 
into  an  arrangement  by  way  of  treaty  for  a  scheme  of  improvement 
of  the  St.  Lawrence  Kiver  between  Montreal  and  Lake  Ontario. 

(2)  That  the  New  Welland  Ship  Canal  be  embodied  in  said  scheme 
and  treated  as  a  part  thereof. 

(3)  That  the  proposed  works  between  Montreal  and  Lake  On- 
tario be  based  upon  the  report  of  the  engineering  board  accompany- 
ing this  report,  but  that  before  any  final  decision  is  reached  the 
report  of  the  board,  together  with  such  comments,  criticisms,  and 
alternative  plans  as  have  been  filed  with  the  commission  be  referred 
back  to  the  board  enlarged  by  other  leading  members  of  the  engi- 
neering profession,  to  the  end  that  the  whole  question  be  given  that 
further  and  complete  study  that  its  magnitude  and  importance  de- 
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ninnd,  ami  that  after  complotion  (lio  adrniiiistnitive  featuros  of  the 
iniproviMiuMit  bo  carried  out  as  sot  forth  in  loconiinondations  7  and  8 
lieroof. 

(4)  Tliat  there  shall  be  nn  exhaustive  invostjnration  of  the  extent 
and  cluirai'tor  of  tho  daiuaL^e  (hrou<xh  flowage  iiixolvcd  in  the  i)lan 
of  doNolopniont  linally  adopted. 

(5)  That,  assuminir  the  adoption  of  tho  plans  of  the  enirineering 
board,  or  of  otiier  plans  also  involving  a  readjustment  of  the  inter- 
national boundary,  in  order  to  bring  each  of  the  power  houses  on  its 
own  side  of  tho  boundary,  appropriate  steps  be  taken  to  transfer  to 
one  country  or  the  other,  as  the  case  may  be,  the  slight  acreage  of 
submerged  land  involved. 

(6)  That  Canada  proceed  with  the  works  necessary  for  the  com- 
pletion of  said  New  Welland  Ship  Canal  in  accordance  with  the  plans 
already  decided  upon  by  that  country. 

(7)  That  such  '  navigation  works  "  as  do  not  lie  wholly  within  one 
country  or  are  not  capable  of  economic  and  efficient  construction, 
maintenance,  and  operation  within  one  country  as  complete  and  inde- 
pendent units,  be  maintained  and  operated  by  a  board  hereinafter 
called  "  the  International  Board,"  on  which  each  country  shall  have 
equal  representation. 

(8)  That  such  "navigation  works"  as  lie  wholly  within  one  coun- 
try and  are  capable  of  economic  and  efficient  construction,  mainte- 
nance, and  operation  as  complete  and  independent  units  be  main- 
tained and  operated  by  the  country  in  which  they  are  located  with 
the  right  of  inspection  by  the  said  international  board  to  insure  econ- 
omy and  efficiency. 

(9)  That  "power  Avorks  "  be  built,  installed,  and  operated  by  and 
at  the  expense  of  the  country  in  which  they  are  located. 

(10)  That,  except  as  set  forth  in  recommendation  (11),  the  cost  of 
all  "  navigation  works  "  be  apportioned  between  the  two  countries  on 
the  basis  of  the  benefits  each  will  receive  from  the  new  waterway : 
Provided^  That  during  the  period  ending  five  years  after  completion 
of  tlie  works — and  to  be  known  as  the  Construction  Period — the  ratio 
fixing  the  amount  chargeable  to  each  country  shall  be  determined 
upon  certain  known  factors,  such  as  the  developed  resources  and 
foreign  and  coastwise  trade  of  each  country  within  the  territory  eco- 
nomically tributary  to  the  proposed  waterw^ay,  and  that  that  ratio 
shall  be  adjusted  every  five  years  thereafter  and  based  upon  the 
freight  tonnage  of  each  country  actually  using  the  waterway  during 
the  previous  five-year  period. 

(11)  That  the  cost  of  "  navigation  works  "  for  the  combined  use  of 
navigation  and  power  over  and  above  the  cost  of  works  necessary  for 
navigation  alone  should  be  apportioned  equally  between  the  two 
countries. 

ANSAVER  TO  QUESTIONS. 

Finally,  coming  to  the  specific  questions  submitted  to  the  commis- 
sion by  the  two  Governments,  the  commission  does  not  deem  it 
necessary  to  make  any  extended  answers  in  view  of  the  conclusions 
and  recommendations  set  forth  in  the  foregoing  pages.  The  com- 
mission answers  the  several  questions  as  follows : 
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Question  1.  What  further  improvement  in  the  St.  Lawrence  River, 
between  Montreal  and  Lake  Ontario,  is  necessary  to  make  the  same 
navigable,  for  deep  draft  vessels  of  either  the  lake  or  ocean-<yoinff 
type ;  what  draft  of  water  is  recommended  ;  and  what  is  the  estimated 
cost? 

Tn  answering  this  question,  the  commission  is  requested  to  con- 
sider : 

(a)  Navigation  interests  alone,  whether  by  the  construction  of 
locks  and  dams  in  the  river;  by  side  canals  with  the  necessary  locks; 
or  by  a  combination  of  the  two. 

(b)  The  combination  of  navigation  and  power  interests  to  obtain 
the  greatest  beneficial  use  of  the  waters  of  the  river. 

Answer,  (a)  The  commission  believes  that  the  greatest  beneficial 
use  of  the  waters  of  the  St.  Lawrence  River  between  Montreal  and 
Lake  Ontario  may  be  obtained  by  a  combination  of  navigation  and 
power  development  in  the  international  section  and  of  navigation 
alone  in  the  national  section  with  power  development  therein  at 
some  future  date. 

(h)  The  commission  approves  of  a  combination  of  dams  and  side 
canals  with  locks  in  the  international  section,  and  side  canals  with 
locks  in  the  national  section,  as  recommended  by  the  engineering 
board. 

(c)  The  draft  of  water  recommended  is  25  feet  in  the  canals  and 
30  feet  on  the  sills  of  the  locks. 

(d)  The  estimated  cost  of  the  completed  work  between  Montreal 
and  Lake  Ontario  as  recommended  by  the  engineering  board  is  about 

-$252,000,000.     To  this  must  be  added  the  cost  of.  the  New  Welland 
Ship  Canal  in  order  to  ascertain  the  total  expenditure  involved. 

Question  II.  Which  of  the  schemes  submitted  by  the  Government 
or  other  engineers  is  preferred,  and  why  ? 

Answer.  Of  the  schemes  submitted  by  the  engineering  board,  the 
one  recommended  by  them  is  preferred.  Plans  and  suggestions  in 
connection  with  certain  portions  of  the  river  were  submitted  by  other 
engineers,  but  the  only  complete  schemes  before  the  commission  are 
those  of  the  engineering  board.  For  reasons  already  advanced  the 
commission  recommends  a  further  examination  and  study  of  the 
plans  of  the  engineering  board,  when  due  consideration  may  be  given 
to  the  studies  and  extensive  report  of  the  Hydro-Electric  Power  Com- 
mission of  Ontario,  as  well  as  to  the  other  reports  presented  to  the 
commission. 

Question  III.  Under  what  general  method  of  procedure  and  in 
what  general  order  shall  the  various  physical  and  administrative  fea- 
tures of  the  improvement  be  carried  out  ? 

Answer,  (a)  So  far  as  the  physical  features  of  the  improvement 
are  concerned,  the  commission  believes  that  the  works  at  and  near  the 
Long  Sault  Rapids,  whose  completion  may  be  expected  to  require  the 
greatest  amount  of  time,  should  be  commenced  as  soon  as  funds  are 
available;  and  that  all  other  works,  both  in  the  international  and 
national  sections  of  the  river,  should  be  commenced  in  time  to  insure 
their  completion  at  approximately  the  same  time  as  the  Long  Sault 
works.  This  method  and  order  of  procedure  would  at  one  and  the 
same  time  secure  through  deep-water  navigation,  and  make  possible 
the  development  of  power  at  the  earliest  practicable  date. 
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(/')  III  iTjiranl  '<)  tlic  Jidniiiiistrative  fcsitnres  of  the  improvomont, 
(he  commission  has  sot  forth  in  tlio  fore^^oin<r  rocomiiKMuhitions  tho 
method  of  prooodiirc  whicli  in  its  oi)inioii  woiihl  most  cHiciontly  meet 
tlio  ro(]uiromeiits  of  the  situation. 

Question  IV.  Upon  what  hasis  sliall  the  (•ai)ital  cost  of  the  com- 
l^K'ted  improvement  he  j;]>i)()rtioned  to  each  country? 

Answer,  (a)  The  ca])ital  cost  of  "  naviiration  works"  and  of  the 
New  AVelhuid  Ship  (\\iial  to  he  apportioned  hot  ween  the  two  countries 
on  the  basis  of  the  benefits  to  be  derived  by  each  country  from  the  use 
of  the  waterway. 

{/>)  The  capital  cost  of  "  power  works  "  to  be  borne  hv  tlie  country 
in  which  they  are  located. 

(c)  The  capital  cost  of  "navioation  works"  foi*  the  combined  use  of 
navio;ation  and  power  over  and  above  the  cost  of  works  necessary  for 
navigation  alone  to  be  apportioned  equally  between  the  two  countries. 

Question  V.  Upon  what  basis  shall  the  costs  of  operation  and  main- 
tenance be  apportioned  to  each  country? 

Answer.  The  apportionment  of  costs  of  operation  and  mainte- 
nance of  all  works  both  for  the  purpose  of  navigation  and  also  of 
power  to  be  on  the  same  basis  as  costs  of  construction  of  such  works 
respectively. 

Question  VI.  What  method  of  control  is  recommended  for  the 
operation  of  the  improved  waterway  to  secure  its  most  beneficial  use? 

Answer.  The  commission  recommends  :  (a)  That  such  "  navi<ration 
works"  as  do  not  lie  wholly  within  one  country  or  are  not  capable  of 
economic  and  efficient  operation  within  one  country  as  complete  and 
independent  units,  be  operated  under  the  direction  of  the  interna- 
tional board  as  set  forth  in  recommendation  No.  7;  (h)  that  all 
"navigation  works"  other  than  those  particularly  mentioned  in  (a) 
be  operated  b}^  the  country  in  which  they  are  located  with  the  riofht  of 
inspection  by  the  international  board  as  set  forth  in  recommendation 
No.  8;  (c)  that  "power  works"  be  operated  by  the  country  in  which 
they  are  located  as  set  forth  in  recommendation  No.  9. 

Question  VII.  Will  regulatincr  Lake  Ontario  increase  the  low 
water  flo^v  in  the  St.  Lawrence  Ship  Channel  below  Montreal?  xVnd 
if  so,  to  what  extent  and  at  what  additional  cost? 

Answer.  The  commission  is  of  the  opinion  that  regulating  Lake 
Ontario  will  increase  the  low  water  flow  in  the  St.  Lawrence  Ship 
Channel  below  Montreal ;  but  the  extent  of  the  increase  can  only  be 
determined  after  practical  experience  has  indicated  the  best  scheme 
of  regulation  to  adopt.  This  increase  in  the  low  water  flow  will  be 
secured  by  the  works  provided  in  oonnection  with  the  improve- 
ment of  the  upper  St.  Lawrence,  and  consequently  at  no  additional 
cost. 

Question  VIII.  To  what  extent  will  the  improvement  develop  the 
resources,  commerce,  and  industry  of  each  country? 

Answer.  The  commission  has  brought  together  a  ver}^  considerable 
volume  of  data  relating  to  the  resources,  commerce,  and  industry  of 
the  area  that  it  is  believed  would  be  economically  tributary  to  the 
proposed  deep  waterway,  and  has  based  certf>in  conclusions  upon 
that  data,  which  are  embodied  in  this  report.  It  is  impossible  to 
state  in  more  specific  terms  the  extent  to  which  the  improvement 
would  develop  the  resources,  commerce,  and  industry  of  each  country. 
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Question  IX.  AVluit  trafTic,  both  incomin<i^  and  out^^oing,  in  kind 
and  quantity,  is  likely  to  be  carried  upon  tlic  proposed  route  both 
at  its  inception  and  in  the  future,  consideration  to  be  given  not 
only  to  present  conditions,  but  to  probable  changes  therein  result- 
ing from  the  development  of  industrial  activities  due  to  availability 
of  large  quantities  of  hydraulic  power? 

Answer.  To  this  question  also  it  is  impossible  to  give  a  specific 
answer,  in  the  absence  of  definite  information  as  to  all  the  factors 
that  will  enter  into  the  problem.  The  commission  has  brought  to- 
gether authoritative  information  as  to  the  existing  traffic  between 
the  tributary  area  and  overseas  points  as  well  as  between  the  same 
area  and  coastwise  points  on  this  continent,  and  has  reached  the 
general  conclusion  that  sufficient  traffic  will  seek  the  new  water 
route,  irrespective  of  new  traffic  created  as  the  result  of  the  open- 
ing of  that  route,  to  justify  its  construction.  The  commission 
has  so  much  confidence  in  the  virility  and  resourcefulness  of  the 
people  of  these  two  countries  that  it  is  convinced  the  traffic  available 
for  the  new  waterway  will  rapidly  increase  with  the  further  devel- 
opment of  the  area  tributary  thereto,  and  that  the  creation  of  new 
hydraulic  power  in  connection  with  the  waterway  will  stimulate 
industrial  growth  both  in  manufactures  and  transportation. 

O.  Gardner. 

C.  A.  Magrath. 

C.  D.  Clark. 

H.  A.  Powell. 

M.  A.  Smith. 

W.  H.  Hearst. 

Signed  at  Washington,  this  19th  day  of  December,  1921. 
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